





FORMERLY 


AMERICAN GAS LIGHT JOURNAL 





yee ge No. 14 
io. 3135 
NEW YORK, SATURDAY, APRIL 6, 1918 Subeasigtt 
aif a 
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by properly bonding Ba poses ." Fuel 
furnace walls and retorts gas and air tight 
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Letters like this show why 
UNTY LIGHTING COMPANY 
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New york city. 
Gentlemen: ~ Answering your request regarding results 
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~ Do You Sell or Buy 
Casing-Head Gas? 


If so, you are vitally interested in having it accurately measured— 
Dry gas meters can not do it and remain accurate. 










Westinghouse Positive Gas Meter 
Unrivalled for measuring casing-head 
gas, artificial gas, Or any gas im 
pregnated with gasoline or other 
condensate. 







The only meters that maintain their accuracy when measuring gas im- 
pregnated with gasoline, or other condensate, are— 


Westinghouse 
Improved Positive and Proportional Gas Meters 


Because they are constructed entirely of metal. There are no leather 
diaphragms to stretch and break under high pressure, or to become worth- 
less after a few day's subjection to the action of gasoline, or other condens- 
ate, and the accumulation of gasoline or other liquid is automatically 


taken care of. 
Pittsburgh Meter Company, East Pittsburgh, Pa. 
New York, 149 Broadway Kansas City, 6 West 10th St. Columbia, S. C., 1433 Main St. 
Chicago, 5 South Wabash Ave. Seattle, 802 Madison Ave. Los Angeles, 931-2 Union Oil Bldg. 


Also manufacturers of “Ironclad” Dry Gas Meters, Meter Provers, and Keystone, Arctic, Eureka, 





Keystone-Compound and Utility Water Meters 
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Gas for House Heating 


Prominent Gas Men Express Their Views on the Subject—Importance of Going Slow in Build- 
ing Up Seasonal Load Without Providing Other Loads to Keep Plant Busy During 
Off-Load Periods—Responsibility of the Gas Industry to Supply 
the Fuel the Public Demands 


The developments of the past few winters—especially of the one we have 
just gone through—have compelled an altered viewpoint on the part of the gas 
industry towards house-heating business. As Jacob D. von Maur points out, “dis- 
cussion as to what we will do” is more or less fruitless. - It is a case of “what 
will we have to do” and how are we going to do it. 

The attitude of the ‘‘American Gas Engineering Journal’’ in regard to house 
heating at the present time is well known to its readers. The following are 
opinions of gas men well qualified to speak authoritatively on the subject. 
Some agree with us. Others disagree. The columns of the ‘‘Journal’’ are open 
to widespread discussion on the subject. The viewpoints of all who have studied 


the subject and have formed definite opinions in regard to it are very much 
desired. : 





There is a Demand for Our Product — It is for 
Us to Find a Means of Meeting that De- 
mand—Jacob D. von Maur 


Sir: Referring to your letter of Feb. 23, in which 
you quote from page 153 of the American Gas En- 
GINEERING JOURNAL of Feb. 16, and ask my opinion as 
to the correctness of your position on the subject of 
the house-heating branch of the gas business, would 
say that the principles governing the successful opera- 
tion of the gas business are no different than the prin- 
ciples which govern any other successful manufacturing 
industry. 

To get the best results all parts of the plant must 
be used to their fullest extent, and where any particu- 
lar apparatus can be put to several uses, this should 
be done. 

At the present time the artificial gas manufacturing 
plants are used to far greater extent during some 
periods of the year than they are at other periods, and 
common sense would dictate that the main effort should 
be applied to increasing the use of the plant during the 
periods of the year when the present demands are far 
short of the capacity of the plant. In other words, fill 
up the valleys in the load curve. 

The objection to the house-heating business has al- 
ways been stated as being due to the fact that it creates 
a demand for. increased production at the plant at the 
very time when the plant is already operating under its 
peak load, so that in order to take care of the additional 


business additional plant capacity is required. While the 
protit from this additional business was not considered 
as being sufficient to warrant the investment necessary 
to provide the increased plant capacity, it was at the 
same time generally considered by the large majority 
of gas men to be good business to sell small auxiliary 
appliances for house heating, such as gas grates, room 
heaters, etc. : 


The pushing of complete installations for house- 
heating purposes was considered a mistake, and if. spe- 
cial rates for gas used for such purposes were adopted 
as a permanent policy by the gas company, it certainly 
would be a mistake. 

During the past season we have seen the condition 
where a prolonged spell of cold weather, coupled with 
the shortage of coal, resulted in an abnormal demand 
for gas, which was undoubtedly’ caused by consumers 
using all available means at their command, including 
gas grates, room heaters and other appliances for the 
purpose of heating their houses. - Thus we see that the 
same results which were predicted, and argued against 
the policy of taking on the business of independent 
house heating, resulted from the simultaneous use of 
the small space or room heaters. Gas companies that 
never countenanced the sale of gas for independent 
house-heating plants found themselves unable to supply 
the demand caused by the condition which confronted 
them during the past winter season. Even if gas com- 
panies had not encouraged the sale of these small 
auxiliary heating appliances the same condition would 








have produced the same results, although in a modified 
form, for gas ranges and open gas jets would have been 
utilized as room-heating appliances. 

The question is not, therefore, what will we do, but, 
rather, what will we have todo? A public demand must 
be satisfied. Gas must be sold for all purposes for 
which it is applicable, and surely no gas man will say 
that gas is not applicable for such uses as it was put to 
during the past winter. . 


There have been some who have said that “gas is a 
back number—it is out of date.” I venture to say that 
such men have now been silenced, and all are at this 
date willing or else forced to admit that artificial gas 
is very much up to date, and was found not only con- 
venient, but decidedly essential during the past winter. 
Will we now grasp our new opportunities and “strike 
while the iron is hot’? Will we grapple with the new 
problem presented and rise to the occasion and solve 
the difficulties, or will we bemoan the fact that when 
people are cold they burn gas to keep warm, and com- 
plain that people demand our product in larger quanti- 
ties than we are prepared to sell? 


Imagine the management of a department store pro- 
testing because everybody wants to buy something 
around Christmas instead of distributing their purchases 
between Dec. 25 and Aug. 5. 


There is a demand for our product. It is for us to 
find a way of meeting that demand. No concern can 
sell its product for less than it costs and live. A gas 
company certainly cannot take on all kinds of business 
unless it does so at rates and under conditions that will 
leave a net profit on the entire transaction. The con- 
sumers cannot expect to be served, nor is it possible to 
serve them at a price less than the fair cost of the serv- 
ice. When there is a great demand for the use of 
money, the cost to serve, that is the rate of interest, 
goes up. The demand creates a shortage of money to 
loan, and soon the rate reaches a point where he who 
wishes to borrow decides to postpone borrowing, suffers 
rather than pay, or finds some other means of getting 
over his difficulties. The whole contention is met by 
first utilizing all resources available and by the flexi- 
bility of the rate. 


Perhaps a way may be found whereby the price of 
gas will be a function of the demand made on the plant 
by each consumer. A number of our most recent rates 
do this to a certain extent. 


The group system of meters is a step in advance, but 
it will be noted that the abnormal amounts of gas which 
were supplied during the last season were sold through 
the same distribution system, the same service and the 
same meter as were in place before. No new equip- 
ment was supplied, and practically no new investment 
was made to supply the demand. 


The five-light meter simply worked longer hours, and 
gas passed through the service pipes, mains, etc., in a 
more continuous fashion. The five-light meter instead 
of drawing on the works for, say, 100 ft. per day, called 
for two, three or four times that amount, but the rate 
when made did not take this condition into considera- 
tion. ; 

If the public demands that we provide capacity to 
take care of these unusual conditions, the plants must 
be provided and the investment must be made a factor 
in fixing the rate. 
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After all, it is wonderful what we can do when we 
have to do it. Actual shortage of fuel, of course, is 
something that no amount of ingenuity can remedy, but 
even with all of our difficulties that confronted us dur- 
ing the recent cold spell of weather the facts remain 
that we did pull through—more gas was sold than many 
thought it possible to supply. I am confident that a 
way will be found by which we will be able to meet 
all difficulties. We must not say “we won't,” and we 
will not say “we can’t,” but the best attitude is to say 
and feel that we must. 

Jacos D. von Maur, 
Superintendent of Distribution, Laclede Gas Light 
Company, St. Louis, Mo. 


Not a Profitable Business Unless Higher Rate 
than for Other Business is Charged 
—Alfred E. Forstall 


Str: The successful pushing of gas for house heat- 
ing may be a national duty, but it will not be a profita- 
ble business for gas companies which have to manufac- 
ture the gas that they sell, unless a price is charged 
for gas used for this purpose which is much higher 
than the price charged for gas used for ordinary 
domestic purposes. 

Atrrep E. ForstAatt, 
President American Gas Institute. 


Liberal and Broad Gauged Treatment from 
Regulatory Bodies Needed— Charles M. Cohn 


Sir: Replying to your favor of*the 23rd instant, the 
problem of gas for house heating is a complicated and 
difficult one. It involves not only a careful study of 
the rate problem, the proper methods of charging for 
gas, but also the securing of other business which would 
offset the seasonal load factor of the house-heating 
business. This requires a careful survey and study of 
the whole situation from a commercial standpoint. 
Whether this is a propitious time to inaugurate a move- 
ment such as you suggest-—pushing gas for house heat- 
ing—is open to somé serious question, as most gas com- 
panies are now confronted with most unusual operating 
conditions, and it is extremely difficult to forecast the 
extent to which gas companies will be obliged to assume 
additional operating burdens. Then, again, the secur- 
ing of new capital with which to purchase equipment to 
meet the rapidly increasing demands for gas is assum- 
ing serious proportions. These conditions are not cal- 
culated to encourage the entering of comparatively new 
and untried fields of exploitation. What the gas in- 
dustry needs to-day is liberal and broad-gauged treat- 
ment from the regulatory bodies of the country, and this 
can be done without sacrificing the public interests, as 
the economic conditions themselves impose sufficient re- 
strictive and controlling features. 

Cuartes M. Coun, 
Vice-president, Consolidated Gas, Electric Light & 
Power Company of Baltimore, Baltimore, Md. 


Eprtor’s Note: Mr. Cohn’s letter was written before 
the attitude of the President and the Secretary of the 
Treasury was made public. The Amertcan Gas En- 
GINEERING JOURNAL wrote him a second time, inquiring 
if this expression on the part of the National Govern- 
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ment did not at least in part furnish the answer to the 
difficulties that, in his opinion, stand in the way. The 
following is Mr. Cohn’s answer: 

Six: The attitude of the Federal Government is un- 
doubtedly a factor which should be considered in any 
study of the gas house-heating problem, but it is by no 
means the controlling factor, and likewise the pros- 
pects of financial assistance through the pending war 
finance bill offers some temporary relief. The whole 
situation, however, is one that has many elements of 
uncertainty, as we cannot forecast the future now with 
anything like the same confidence that we could under 
normal conditions; for instance, the matter’ of obtain- 
ing raw materials—coal and oil—is becoming more and 
more difficult, and the constantly increasing costs of 
these materials are adding increasing burdens. I do 
not mean to discourage your suggestion, but cannot fail 
to advise caution. 

Cuares M. Conn. 


E. C.' Jones Agrees that Gas for House Heat- 
ing is a National Duty 

Sir: I am very much interested in your letter in 
regard to the use of gas for heating as a national duty, 
and I am sure that you are right in the position you 
have taken on the house-heating branch. 

My long devotion to the gas business may possibly 
prejudice me in its favor, but the longer I stay in the 
business the more I realize the boundless possibilities of 
gas, and I deplore the seeming lack of faith and en- 
thusiasm. 

The text books of our business speak of gas as a 
product of the “Destructive Distillation of Coal,” but I 
have always looked upon the use of coal for gas mak- 
_ ing as a constructive measure. The unlocking of a 
pound of coal liberates an endless number of analytic 
and synthetic products which make life better worth 
living. It produces a gaseous fuel which is convenient, 
cleanly and economical, and although this fuel contains 
but a relatively small portion of the theoretical number 
of heat units in the coal, these- heat units may be so 
readily applied in heating, cooking or lighting that the 
householder or industrial user of gas saves money by 
its use. 

As I was walking down the street in San Francisco 
the other day I noticed a display ad worded as follows: 


“a 
“GAS A PRODUCT OF CALIFORNIA OIL 


“Gas manufacture and delivery takes few men, 
no ships, no railroad cars—freeing them for war 
usage. 

“Gas usage is a war economy—a comfort in time 


of peace. 
“USE GAS,” 


and the truth of the statement impressed me. 


I believe that the intelligent use of gas during war- 
time is a measure of conservation of labor and material. 

Coal is brought to the docks of the gas company in 
the East, and with a minimum of labor is converted into 
an ideal fuel, which is distributed through pipes to the 
consumer ; but if this same amount of coal is to be used 
for domestic purposes it must be screened, weighed, 
delivered and placed in the stoves or furnaces, and the 
ashes removed and conyeyed to a dumping place. Each 
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of these steps involves time and manual labor, and if 
the ordinary gas appliances now in use were much less 
efficient in developing the heating value of the gas, I 
believe that the occasional use of these appliances, as 
compared with the uninterrupted use of solid~ fuel, 
would still leave gas the cheaper means of getting heat. 

In time of war the use of gas is a patriotic duty for 
another reason. Toluol, which is so much needed. at 
this time, is a constituent of illuminating gas, and is 
recovered at the gas works before the gas is sent to the 
consumer without injuring the value of the gas to the 
consumer. The more gas used the more toluol pro- 
duced, and the more toluol produced the quicker this 
war will end. 

I must take exception to the last paragraph in your 
letter, which says: 

“The quality of the JourNAL is not necessarily a vital 
matter to you personally. You have arrived at a place 
where you are ‘sufficient unto yourself.’ ” 

The welfare of our industry depends much upon the 
quality of your JourNAL, and that is very vital to me. 
I cannot imagine where you get the idea that a gas man 
can be “sufficient unto himself.” The longer I stay in 
the business the more I am impressed with the inter- 
dependence of human beings, and this becomes more 
apparent as a man gets out into the field and tries to do 
things. Long years of experience in the gas business 
have brought me to a point where I am not so sure of 
so many things that are not so, but I am glad to have 
collected a few axioms of the gas business which have 
proven unassailable. The gas associations have done 
much to bring the thought of the gas men into closer 
relation, but to place our business where it belongs will 
require an unselfish co-ordination of effort on the part 
of every live gas man in the country. 

I think you know that I use my ranch as a training 
camp to fit me for clearer thinking, and I am often 
amused when I hear farmers talking about their in- 
dependence. It is true that: we produce nearly every- 
thing that is used for food, and probably the farmer is 
as nearly independent as an individual can be, yet when 
I look about the farm the idea of independence is 
grotesque, and the co-ordination of human efforts is 
in evidence on the farm as it is in the gas works, and 
without this the farmer would soon become a cave man 
digging potatoes with his hands. Surely none of us is 
independent, and with a full realization of interde- 
pendence, with a spirit of helpfulness, the war should 
help the gas business, and the gas business should help 
to end the war. 

E. C. Jones, 
Chief Engineer, Gas Department, Pacific Gas & Elec- 
tric Company, San Francisco, Cal. 


E. N. Wrightington Leans to Gas for Auxiliary 
and Intermittent Heating 


Sir: I have your letter of Feb. 23, and if you want 
a frank answer, I will say that I am not at all enthusi- 
astic about the use of gas for heating houses exclu- 
sively throughout the winter in the climate and under 
the conditions that prevail in Boston. 

In the first place, I believe that the cost will be far 
greater than with coal, and in the second place I be- 
lieve that this class of business would be undesirable 
from the point of view of the gas company. I think 
that this last winter has clearly demonstrated the latter 
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fact. If we had had a general use of gas for house- 
heating purposes there would have been such a heavy 
demand upon the system that a very large capacity of 
distribution and manufacturing systems would have 
been required to handle it. This demand would have 
lasted for only a few days in the extréme coldest days 
of winter, and the investment, therefore, would have 


‘remained idle for all the rest of the year, including the 


summer months. 

I believe that there is a very good field for auxiliary 
heating, and also for intermittent heating in the spring 
and fall of the year, but for continual use throughout 
the winter, I am of the opinion that gas is not desirable 
either for the customer or for the company. 

E. N. WRIGHTINGTON, 
Vice-president, Boston Consolidated Gas Company, 
Boston Mass. 





Each Condition in Furnace Operation 
Must be Served by a Brick Made 
to Best Serve the Purpose the 
Furnace is Intended to 
be Used For 


O. L. Kowalke Discusses Some Characteristics of Fire Clay and 
Silica Refractories—Composition of Bricks and Points to 

be Considered in Selecting Them 

The answer to the question, “What is the best re- 
fractory?” is not simple. . The use for which a re- 
fractory is intended will determine its composition and 
characteristics, declared O. L. Kowalke, of the Chem- 
ical Engineering Laboratories of the University of Wis- 
consin, in a paper presented at the recent annual meeting 
of the Wiséonsin Gas Association. Because of the 
wide variation in quality of the raw materials and the 
indeterminate reactions in the process of burning the 
ware, the finished products will vary between wide 
liniits.’ Some of these products will have the property 
of being infusible at the highest temperatures attained 
in combustion operations and of being resistant to 
cracking through sudden changes in tempéfatures. 
Some will resist the corrosive action of slags and fluxes 
and the cutting action of flames; others will resist abra- 
sive actions. The principal refractory materials of 
importance to the gas industries are fireclay and silica; 
they have quite different properties and cannot be used 
interchangeably for all purposes. 


MAKING THE Bricks 


Firebricks are made by moulding into the desired 
shapes a mixture of moist fireclay and grog, which after 
being dried is fired to about 1,300 deg. C. Fireclay is 
a most complex material, the principal ingredient being 
a hydrous silicate of alumina (Al Os, 2 SiOz, 2 H:O), 
and in addition there may be many other elements pres- 
ent. The elements in clay other than the silicate of 
alumina have a decided influence on the way the clay 
behaves when heated. Clay does not possess a sharp 
melting point like copper or iron; it sinters together, 
becomes less porous, contracts in volume, and softens 
gradually until finally it will flow. The sintering of clay 
is accompanied by contraction, and is due to the melt- 
ing of some of the more fusible constituents, which 
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dissolve the less fusible and bind the whole into a com- 
pact mass. This contraction is increased by raising the 
temperature or extending the time of exposure. To 
avoid subsequent shrinkage, it is important that the 
brick be fired at a temperature higher than that ob- 
tained in the furnace where it is used. 


Wuat CoNSTITUTES THE GROG 


The greatest portion of the material used in brick 
is grog. Grog is a term applied to burnt fireclay or 
ground firebrick which serves as the framework. Mellor 
has called grog the skeleton and the clay bond the flesh 
of the refractory. When a brick is burned the clay 
bond sinters and part of its own more fusible con- 
stituents dissolve postions of the clay and of the grog. 
This plastic mass binds the skeleton together into a 
solid brick. Each clay has its own capacity for dis- 
solving grog, and upon this fact depends to some ex- 
tent the refractoriness of a brick. If grog,is made of 
the same material as the bond clay the tendency to- 
ward mutual solution is increased. The character of 
the grog controls the contraction of the brick during 
burning because of its solubility in the bond clay. Some 
grogs are sparingly soluble in the clay, and the re- 
fractoriness of that brick is apt to be high. 

The grog should be so graded as to size that the 
voids between the larger particles are filled with smaller 
particles and the whole cemented together by the clay. 
If only coarse particles of uniform size are used, shrink- 
age cracks in clay develop on drying and firing, which 
are sources of weakness. Coarse groupd grog pro- 
duces brick which are more resistant to cracking due 
to sudden changes in temperature than fine grained 
brick. Brick made with a coarse grog have a lower 
crushing strength cold, they do not resist wear and 
abrasion so well; they will in general resist a high tem- 
perature before softening; they do not resist corrosive 
slags and the cutting action of flames so well as brick 
made with a fine grog. Thus it is apparent that all 
conditions in furnace operations are not met by any one 
firebrick. Each condition must be served by a brick 
made with a combination of clay and grog that is best 
suited for the purpose. 


SIGNIFICANCE OF TEXTURES 


Fine-grained texture gives brick the property of re- 
sisting the corrosive action of slags, dust, fluxes, etc. 
The slag or flux first attacks the bond clay and very 
soon eats out a small pocket. Should the grain be 
coarse, the particle of grog may fall or be scraped out 
and thus new surfaces of clay be exposed; with fine- 
grain texture there is not the danger of dislodgment 
of particles, but the slag or flux must eat its way in. 
For retorts and similar devices a fine texture material 
is superior to a coarse one, other things being equal, 
because of the lower porosity of fine-textured material 
there will evidently be less gas loss. On the other hand, 
a fine-textured refractory will crack easier with sudden 
changes of temperature. Hence for retorts the size of 
grog and its proportion to clay bond must be carefully 
determined. The preceding discussion has touched on 
only a few of the complex problems in fireclay ware. 
The problem with silica is somewhat simpler. 


(Continued on page 339) 
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Industrial Lighting a Field of Wide Opportunity 
that Presents No Obstacle that Energy and 


Intelligence Cannot Surmount 


But, Contends Robert ffrench Pierce, Unless the Gas Companies Are Prepared to Encourage 
Men to Become Really Proficient in the Practice of Illumination They Had Best 
Leave the Field Alone for Their Efforts Will Prove Unsuccessful 


The commercial point of view with reference to 
any business seeks the answers to two questions: 
is it worth while? and, How may it be obtained? 
according to Robert ffrench Pierce in his paper on 
“Factory Lighting,” presented at the recent annual 
convention of the Wisconsin Gas Association. Fac- 
tory lighting, and indeed all lighting, occupies a 
rather peculiar economic position in that it does not 
ot itself offer the possibilities for profits of a magni- 
tude comparable with some of the other classes of 
business which go to make up the revenues of the 
gas works or the central station. 

In the aggregate, the revenues derived from light- 
ing. business are enormous, but with a given con- 
sumer the amount of energy required for producing 
light is usually but a fraction of the energy con- 
sumed for all purposes. The householder who uses, 
say, 6,000,000 B,t.u. per year to produce light, will 
use perhaps 250,000,000 B.t.u. per year for house 
heating, and the relative use of energy for light and 
power by the average industrial plants is of a some- 
what similar order. Thus it is that when the seller 
of “manufactured energy” considers the relative 
magnitudes of the possibilities which lie before him, 
lighting fills but a small part of his field of vision. 


Licgutinc Business oF Factories RELATIVELY EAsy 
To OBTAIN 


On the other hand, the lighting business of indus- 
trial plants is relatively easy to obtain. It involves 
a comparatively small investment on the part of the 
consumer, and lighting appliances are so well stand- 
ardized that their satisfactory performance is not a 
matter of hope or conjecture but may be taken for 
granted. In the factory the principal consideration 
is economy of time, energy and money, and those re- 
finements of adaptation and control, the lack of which 
has initiated against the use of gas light for many 
purposes, are of little or no importance, and, gen- 
érally speaking, wherever gas lighting has any eco- 
nomic right to exist there are no countervailing 
reasons or othér considerations which -should pre- 
vent its adoption. 

The effect of factory lighting business upon oper- 
ating conditions at the generating plant is highly 
tavorable. The load factor is satisfactory, running 
as high as 30 per cent, and the bulk of the load is 
“off peak.” In this respect factory lighting is infi- 
nitely more desirable than residence lighting busi- 
ness. ¢ 

One of the greatest, if not, indeed, the greatest, 
values of lighting business of all sorts to the “energy 
manufacturer” is its publicity value. This has been 


1ealized in the electrical industry to a much greater 
extent than in the gas industry. 


Excectric Licutinc Brincs Back LITTLE ProFit 


In fact, it is hardly too much to say that the first 
classes of lighting business taken on by the electric 
central stations, residence lighting and street light- 
ing, have been of recent years operated principally 
as advertising projects. At the present rates for 
energy for residence lighting, this sort of business 
directly produces little if any profit, and street light- 
ing contracts are often deliberately taken on at fig- 
ures representing the thinnest of margins above cost 
of production. Indeed, in cases of keen competi- 
tion the electric central station is sometimes willing 
tc forget costs entirely. 

This is simply good, far-sighted business. If a cer- 
tain class of lighting occupies such a position in the 
public eve as to increase the prestige of the illumi- 
nant furnishing it, it is just as sensible for a central 
station company to take the contract at a loss of 
$10,000 a year as it is to spend $10,000 a year in 
newspaper advertising, provided the two means of 
publicity are estimated to be of equal value and 
effectiveness. 

There is hardly a highly successful merchandising 
concern in the United States which does not sell 
some portion of its goods at a relatively small profit, 
or even at a loss, as an advertising measure pure and 
simple, and the more successful merchant, with all 
his appreciation of the printed page, evidently be- 
lieves that an ounce of demonstration is worth a 
pound of talk. 


LiGHTING Propuces OTHER BUSINESS 


I am not by any means advocating the relinquish- 
ment of possible profits, or the conversion of the 
public utility into a philanthropic organization for 
the distribution of the stockholders’ wealth. Wher- 
ever lighting business may be obtained at a large 
profit, by all means let it be done. The point I wish 
to make is simply this: Lighting business so inevi- 
tably produces and conserves other business, and so 
effectively advertises the form of energy which gene- 
rates it, that it is entitled to special consideration as 
an advertising medium. What electric residence 
lighting is to the electric flatiron, chafing. dish, vac- 
uum cleaner and sewing machine motor, gas factory 
lighting is, or at any rate may be, to industrial fuel 
gas, and I submit that a campaign for factory light- 
ing ought to constitute the first step in a campaign 
for industrial fuel, and should be regarded less as a 





COST IN DOLLARS OF ILLUMINATING 1000 50. FT. TO AN INTENSITY OF 1 FOOT CANDLE FOR 1000 


FIG. 1—THE RELATIVE ENERGY COST OF GAS AND ELEC- 
; TRICITY FOR LIGHTING 

direct revenue producer than an advertising cam- 
paign. Lighting has been the vantage point from 
which every great expansion of central energy sup- 
ply has been launched. The all-gas kitchen has de- 
veloped from the toe-hold given to gas in tht home 
by gas lighting. The all-electric household required 
the electric lamp to pave the way. It can hardly be 
doubted that the prestige of electricity in store and 
public-building lighting would not exist to-day were 
it not for the painfully won and jealously guarded 
position of electricity in the street-lighting field. 


Gas Licutinc SuFFerRs FroM ARTIFICIAL HANDICAPS 


From the economic point of view it must be 
granted at the outset that gas lighting suffers under 
certain artificial but none the less serious handicaps. 
Fig. 1 shows the relative energy cost of gas and 
electric light at various rates for energy. As long as 
“dollar gas” is compared with “ten-cent electricity” 
(or in this ratio) the former may be shown to pos- 
sess an economic advantage of sufficient magnitude 
to insure its favorable consideration for industrial 
illumination. ; 

Unfortunately, however, our electrical competitors 
have not chosen to ascribe supernatural origin or 
divine authority to a rate of 10 cents per kilowatt- 
hour, or to any other fixed and invariable rate, but 
commit the astounding heresy of basing the rate for 
each class of service partly upon the cost of render- 
ing the service and partly upon what must be offered 
to get the business—not charging what the traffic 
will not stand. 
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The result is that the industrial plant purchases 
electricity at from 1 cent to 4 cents per kilowatt- 
hour, which puts an entirely different complexion 
upon the matter. Even 50-cent gas can do no more 
(on a purely economic basis) than barely compete 
with 2-cent electricity for lighting, considering en- 
ergy costs only, and the gas lamp is a vastly more 
expensive apparatus than the electric lamp. 

It occasionally happens that a particularly alert 
salesman, taking advantage of peculiarly favorable 
conditions, succeeds in selling gas lighting in the 
face of really cheaper competing electric light. Such 
salesmanship is commendable, but that is no reason 
why the entire industry should be burdened with an 
obsolete, illogical and discriminatory rate-making 
system which narrows its field, stifles initiative and 
strangles growth. 

It is, I believe, quite commonly held in the gas 
business that scientific rate making is “impractical.” 
It so, our electrical friends appear to have hobbled 
along quite successfully under an_ impractical 
system. 


INTRODUCING IMPRACTICALITY IN THE Gas BUSINESS 


If the rate-making system which has built the 
electrical industry is impractical, the more imprac- 
ticality we can introduce into the gas business the 
better. No doubt we should, under our present 
handicap, do our best to obtain such business as 
may be had in spite of this disadvantage, but it is 
much more important that we bend every energy 
toward the removal of the drag of the present sys- 
tem of rates. Some blind men have accomplished 
wonderful things, but that is no reason why the 
blind should be content with their condition and 
make no effort to secure the restoration of sight. 


Tue Lecat Aspect or INDUSTRIAL LIGHTING 


Another aspect of industrial lighting which has 
recently required attention is the legal aspect. Under 
the initiative of the committee on lighting legisla- 
tion of the Illuminating Engineering Society many 
States have made mandatory the maintenance of cer- 
tain lighting conditions in industrial plants. In most 
cases these regulations embody or conform to the 
factory lighting code of the Illuminating Engineer- 
ing Society. 

These regulations are not statutory or legislative 
enactments, but executive rulings of the administra- 
tive branch of the Government—usually through the 
departments of labor of the States. The regulation 
of lighting conditions is, in this connection, simply 
the employment of the police powers of the State, 
quite similar to sanitary regulations in the interest 
of public health and having the same warrant of 
justice. 

The fundamental purpose of these regulations is 
to conserve the health of the workman. It is not 
within the province of the labor department to im- 
pose regulations intended primarily to increase plant 
efficiency. If a manufacturer wishes to operate his 
plant inefficiently, that is his own affair (as far as 
present laws are concerned), but he must maintain 
conditions favorable to the health of his employees 
at their tasks. 

(Continued on page 330) 
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Hope is to Double Toluol Production Without 


_Materially Inconveniencing Gas Consumers 


F. E. Dodge Outlines History of Benzols Recovery and Describes Methods at Present Employ- 
ed—Removing Water that Separates from Wash Oil at Scrubbers in 
Recovery from Water Gas 
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The benzols were first accurately determined to exist 
in the light distillate from coal tar by A. W. Hofmann 
in 1845, and he pointed out that the methods employed 
for the rectification of alcohol could be successfully em- 
ployed for their separation, declared F. E. Dodge, in a 
paper presented at the annual convention of the Wis- 
consin Gas Association, held in Milwaukee, March 26 
and 27. From this date to 1887, when F. Brunck ap- 


The advent of by-product eoke ovens led Franz 
Brunck at Kaiserstuhl to employ Carves’ apparatus. 
This consisted of cylinders filled with pebbles or gan- 
ister, up which the gas passed and down which oil was 
allowed to trickle, after which the gas passed through 
several wash boxes, the lower part charged with oil, 
the gas entering. from above and bubbling through the 
oil from a number of small tubes which dipped in the 
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plied the process proposed by Carves and worked out 
the details of a commercial plant, practically all of these 
compounds were obtained from oils like Pintsch hydro- 
carbon, holder oil, gas drips and water gas tar. Nearly 
as early as Hofmann’s work, experiments conducted by 
the Paris Gas Company showed that the benzols were 
nearly all contained in the gas. Berthelot in 1876, 
Bunsen in 1877, Knublauch in 1880, Dennstedt and 
Ahrens in 1894 and Bunte in the same year confirmed 
this. 

Various methods, such as compression and cooling to 
a low temperature, were proposed to separate these com- 
pounds from the gas. 

In 1859 Vogel passed cdal gas through colza oil, which 
he says took up 20.5 per cent of its weight of light oil 
and increased very much in illuminating power without 
materially affecting the quality of the gas. This last is, 
of course, absurd, as the removal of these compounds 
reduces the B.t.u. 5 to 6 per cent and the candle-power 
fully as much or more. Vogel did not aim to remove 
the benzols, but to improve the quality of colza oii 
for illuminating purposes. 

Caro, Clemm and Engelhorn in 1869 used practically 
the same process that is now used, but the fall in the 
price of benzol and toluol and the low value of the 
stripped gas soon made it unprofitable. 


oil. These boxes were arranged so that the oil flowed 
from one to another by gravity and was pumped from 
the last wash box over the scrubbers so that the richest 
gas came in contact with the most concentrated benzol 
solution. They used heavy oil from the distillation of 
coal tar, as is now the usual practice in England and 
Europe. The light oil was separated in boiler stills 
(heated either by steam coils or external fires) and the 
heavy oil after cooling was returned to the wash boxes. 
A continuous still was substituted to debenzolize the 
wash oil in about 1894. Until 1900, when: the Semet- 
Solvay Company began to recover light oil, all the ben- 
zol made in this country came from oil gas sources. 


AMOUNT PRODUCED FROM COKE OvEeNS ONLY ONE- 
HALF OF ToTAL AMOUNT 


The amount of these compounds produced from coke- 
oven gas was only about one-half of the total produc- 
tion, until the high prices, which prevailed just after 
the beginning of the European war, stimulated by-prod- 
uct coke oven operators to put in plants to recover them 
from the gas. 

Several plants in the United States operating water 
gas machines have put in apparatus to strip the aromatic 
compounds from the gas. The light oil thus obtained is 
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fractioned in a crude still and the stripped gas en- 
riched by returning to it all but the toluol fraction. 
This, of course, lowers the candle-power or B.t.u. of 
the re-enriched gas only about one-sixth as much as if 
all aromatics were removed. 

The illustration shows the general arrangement of 
the apparatus for the recovery of benzol from gas and 
the flow of the materials through it. 

The apparatus consists of a gas cooler A, scrubbers 
B:, Bs, Bs, vapor to oil heat exchanger E:, oil to oil 
heat exchanger E:, preheater H, continuous light oil still 
S:, wash oil cooler R, wash oil circulating tank WT, 
light oil condenser C, light oil decanter O», light oil 


storage LT, crude boiler still S*, column F, dephleg- - 


mator D, constant level water tank CLT, condenser C:, 
receiver O», storage tanks BT, TT, NT, HNT, residue 
tank RT, naphthalene pan CT, and vaporizer V. The 
oils are circulated and transferred by pumps P:, P:, P», 
Ps, Ps, Ps and P». 


OPERATION 


The operation of the apparatus consists of leading 
the cooled gas either from the cooler, as shown in the 
illustration, or from the gas works condensing house 
after the removal of tar and ammonia through scrub- 
bers B:, Be and B*, which are filled with wooden grids. 
The gas passes counter current to the wash oil, which 
is sprayed or otherwise distributed over the grids at the 
top of the scrubbers, the oil having the most. aromatics 
dissolved, meeting the gas as it enters the first scrubber. 
In order to prevent condensation of water vapor from 
the gas the scrubbing oil should be 1 deg. to 2 deg. C. 
warmer than the gas it meets in any other scrubber. 

If the tar has not been entirely removed before the 
gas goes to the scrubbers the wash oil will become 
fouled by it, and a hard pitch-like substance will build 
up on the grids and finally produce so much back pres- 
sure in the scrubbers that they must be cleaned. This 
can be accomplished primarily by steaming out. Steam- 
ing, however, only removes a part of the accumulation, 
and finally the grids must be removed and scraped. 

The wash oil, after having been circulated over all 
the scrubbers of the series, becomes partially saturated 
with aromatics. . 

The usual absorption is from 2 to 3 per cent. This 
oil is called benzolized oil. It is pumped through the 
vapor to oil heat exchanger, then to preheater, and 
then enters the continuous still at a temperature of from 
120 to 150 deg. C. 


Heat EXCHANGERS 


These heat exchangers are constructed entirely of 
iron or steel, and usually consist of tubular boxes 
similar to the tubular type of feed-water heaters. 

The continuous still consists of a base section equipped 
with a steam spray pipe and a sealed outlet. Super- 
imposed on this base are sections similar to the sections 
of the column of a rectifying still. 

The hot oil enters the still about half way up the 
columns and descends, meeting a current steam which 
drives out the aromatic bodies, which pass toward the 
top, leaving part of the entrained wash oil on each plate, 
the light oil vapor finally leaving at the top at between 
100 deg. to 105 deg. C. The vapors then enter the 
vapor to oil heat exchanger, which is a tubular surface 
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condenser, with the vapors from the still and the ben- 
zolized wash oil to the still passing counter current. 
The vapors and condensate from, this heat exchanger 
pass to a final condenser or cooler, which is best made 


in the form of a worm. If properly designed, a worm 
will deliver the distillate within 2 deg. or 3 deg. C: of 
the temperature of the cooling water supplied. 

Of course, both the light oil and the steam supplied 
to the base of the still are condensed and cooled in the 
worm ; the water and light oil separate by gravity in 
the decanter and flow to the sewer and light oil storage 
respectively. 

The debenzolized wash oil leaves the base of the still 
at 110 deg. to 140 deg. C., passes through the oil to oil 
heat exchanger counter current to the benzolized wash 
oil, which has been through the vapor. to oil heat ex- 
changer. The debenzolized wash oil next passes to wash 
oil coolers, where the wash oil is finally cooled to the 
temperature used over the scrubbers. There are two 
types of these coolers, direct where the oil passes directly 
through water, and indirect, of which there are two 
forms, known as box and pipe coolers. The box coolers 
consist of boxes with tubes through which the oil should 
flow and around which the water should be circulated. 
The pipe coolers are similar to beer coolers, and are 
usually installed with the oil flowing upward through 
the pipes, the water being distributed over the top 
pipe by a trough and dropping down by gravity from 
one pipe to the next. 


CONSERVING WATER 


Better cooling of the oil is obtained and a conserva- 
tion of water when the oil is distributed over the out- 
side of the pipes and the water travels upward through 
them. The cooler in this latter case must be covered 
with a house to keep out rain and snow as well as to 
prevent the oil being blown around by the wind. Cool- 
ers of the latter form are easier cleaned and more 
efficient. 

From the coolers the debenzolized wash oil goes to 
the circulating tank to be again pumped over the 
scrubbers. 

The still should be operated so as to clean the wash 
oil of aromatics ag completely as possible. Good prac- 
tice will leave from 0.1 to 0.3 of a per cent distilling 
below 200 deg. C. in the oil returned to the circulating 
tank. 

In plants stripping water gas trouble is experienced 
by the separation from the wash oil of polymerization 
products of a gummy nature, and provision should be 
made for the settling and removal of this sludge from 
the wash oil. Suitable provision should also be made 
to remove any water that separates from the wash oil 
at the scrubbers and in the circulating tank; as water 
not only spoils the operation of the continuous still, but 
also lessens the absorption of the aromatics from the 
gas. The principal sources of this water are: 

1. By mist carried forward with the gas when direct 
gas coolers are used. 

2. Condensation from the gas-when the temperature 
of the wash oil is lower than the gas. 

3. From wet steam supplied to the continuous still. 

4. Condensation from the direct steam supplied to the 
continuous still when the temperature of the benzolized 
oil leaving the preheater is too low. 

(Continued on page 328) 
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Ability to Penetrate Dead Gas Layers About Ob- 
ject to be Heated Makes Radiant Heat 
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More Effective than Convected or 
Direct Contact Heat 


J. N. Cadby Discusses Surface Combustion Method of Utilizing Gas—The Idea by No Means 


In these days of unparalleled demands for high effi- 
ciency, speed and precision in manufacture, conservation 
of fuel and of men, stability in financial conditions and 
thrift and productiveness on every hand, we are called 
upon to meet these demands by considering and plan- 
ning with all the wisdom and ingenuity at our com- 
mand, declared J. N. Cadby, in his paper on “The Com- 
mercial Application of the So-Called Surface Combus- 
tion Method of Utilizing Gas,” presented at the recent 
annual meeting of the Illinois Gas Association. The 
public utility men have a large part in working out the 
problems of the nation, and 1918 will probably be the 
busiest year our association has known. Under these 
circumstances I feel that I would be imposing upon you 
if I failed to present something that was of real as- 
sistance to some of you in meeting the 1918 problems, 
I have therefore selected a subject which is closely re- 
lated to manufacture of war supplies and munitions as 
well as the sale of gas. 


Loap Factor oF UNUSUAL PERTINENCY 


I have had no part in developing surface combustion 
equipment, my only interest in it is that of the inter- 
ested observer of what others have done, just as the rest 
of you are interested in any equipment that may in- 
crease your business and that of your local manufac- 
turers. Many of your*industrial consumers and pros- 
pects that you have never succeeded in connecting up 
to your system will be glad to find a reliable, economical, 


New— Its Varied Applications 





continuous and clean source. of heat, easily regulated 
and without the attendant difficulties of securing and 
storing solid or liquid fuels or keeping large sums of 
money and valuable space tied up with fuel investments. 
The question of load factor has received little atten- 
tion in the gas business since gas for cooking first be- 
came popular, but it: is better to increase your sales 
during hours of small consumption than to have only 
a cooking and lighting load. Who knows but that 
before long the combined gas and electric property sup- 
plied from a transmission line will use this apparatus 
as a reserve to. bring a boiler up to steam pressure in 
a very few minutes and carry the load until the ordinary 
coal boiler can do so? With these points in mind, we 
will proceed to discuss the so-called “surface combus- 
tion” equipment. 


Fiw Tuincs REALLY NEw IN THE Gas INDUSTRY 


There are very few things that are really new, par- 
ticularly in the gas business. A few weeks ago I saw 
a gas-heated galvanizing bath, which was so different 
from any other gas installation that I had seen that I 
thought that a very new application of gas had been 
developed. A little study, however, shows that this is 
based on old, well-established principles of combustion, 
and that the modifications and steps in the development 
of this particular class of apparatus has covered quite 
a number of years. Although we are not very familiar 
with this equipment in this part of the country, refer- 
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ence to the last pagé of this paper will indicate that it 
is now well known among gas manufacturers and large 
industrial users in the East. 

Perhaps the most striking difference between the ap- 
paratus of which I speak and the ordinary gas-burning 
equipment is that here the gas is burned inside a com- 
bustion chamber, with but a limited amount of air sup- 
plied; the air and gas being mixed in proportions to 
form an explosive mixture before entering the device. 
Regulating the supply of air to the flame is as old as 
the crudest stoves or ovens, and the penetrating quali- 
ties of radiant heat have been utilized as long as the sun- 
shine itself. 


It is the understanding of the writer that as early 
as 1900 and 1901 Dr. Charles E. Lucke, professor of 
Mechanical Engineering at Columbia University, pub- 
lished information relative to. this general method of 
continuous and localized combustion of explosive gas 
mixtures and that in 1904 he took out the original 
patents covering the same. Prof. W. A. Bone, of Leith, 
England, also did important development work along the 
same line. 

In 1911, Professor Bone came to this country and 
presented a paper describing his experiments (many of 
which he repeated) at the annual convention of the 
American Gas Institute held at St. Louis. Much of the 
early development of the apparatus by these gentlemen 
was applied to small heating devices for domestic and 
industrial purposes. The heating of rivets, the melting 
of solder and other metals, enameling, baking, steel 
hardening, welding and other heat treatments are now 
carried on by means of this gas combustion, rather than 
the solid fuels which have formerly been utilized. 


UTILIZATION FOR STEAM RAISING 


Earlier in 1911 Professor Bone had exhibited a tubu- 
lar experimental steam boiler at the Royal Institute of 
Great Britain. This developed a hundred pounds of 
steam pressure. It had a large diameter, but the tubes 
were only about 3 ft. long, the gas entering one end 
of the tubes filled with refractory material and being 
ignited at the other and burning near the inlet ends. 
The directing of a gas flame, as distinguished from an 
explosive gaseous mixture, into refractory materials, 
surrounding a cooking or melting pot was, I believe, 
used some time before Dr. Lucke’s and Professor Bone’s 
experiments were carried on. 


There are many advantages to this general method 
of utilizing gas for commercial purposes. In the first 
place, the elimination of excessive air and the complete 
combustion of all the gas reduces the flue gas losses, 
develops very high temperatures resulting in an un- 
usually large proportion of radiant heat and gives very 
high efficiency. The elimination of an excess of air 
also makes it possible to treat metals with the minimum 
_ of oxidation taking place. Burning the gas inside 
thick-walled combustion chambers also increases the 
efficiency and aids in the development of very high tem- 
peratures. A temperature of 3,000 deg. Fahr. can be 
obtained by this equipment. 


Controt oF Heat Atmost Perrect 


With commercial gas of a fairly uniform quality, the 
control of the heat is almost perfect. A variation of but 
5 deg. to 10 deg. Fahr, at temperatures around 2,000 
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deg. Fahr. can be maintained for an entire twenty-four- 
hour run, according to tests made by the manufacturers 
of surface combustion equipment and their customers. 

The reason that radiant heat is more effective than 
the ordinary heating by convéction or direct contact 
with the flame is due to the fact that dead gases sur- 
round the object to be heated and fill the vine pores and 
openings in the surfaces. These gas layers are not 
easily penetrated by the hot gases, but are more readily 
penetrated by the radiant heat energy. 

Many interesting problems were encountered by the 
men who developed the apparatus which is now em- 
ployed for utilizing this general plan of combustion. In 
‘the first place, the gas and air ‘mixture is explosive, and 
must not be allowed to accumulate in large quantities 
and must not travel slower than the rate of flame propa- 
gation at the point of discharge into the furnace, other- 
wise destructive explosions would take place. 


MAKING EguipMENT UsaBLe By OrpDINARY WORKMEN 


Originally the gas and air supply valves were linked 
together so as to operate simultaneously. However, 
there was considerable difficulty with this method, as 
the valves did not have the same relative capacities 
throughout their entire ranges of operation, thus. more 
or less readjusting was necessary. In order to make 
the equipment usable by workmen who were not experts 
on combustion, the mixing devices, described later, have 
been perfected. In the case of the installation re- 
cently examined by the writer, the men in charge of ‘the 
galvanizing work had no trouble regulating their heat, 
although they were not informed in regard to the pro- 
portions of air and gas to be combined. In this par- 
ticular installation the valves in the air pipes were 
turned up or down at will, and the gas supply remained 
in the proper proportion to the air. 


Metuops oF SuPPLYING FUEL 


Two general methods of supplying the fuel for this 
system are in use to-day. One method consists of utiliz- 
ing gas at a fairly high pressure, from 6 to 10 lb. per 
square inch, drawing in the proper proportion of air at 
the air orifices of the Venturi type controlling device 
attached to the burner manifold. The other method is 
to use an air blower, supply the air under pressure and 
draw a predetermined amount of gas into the mixing 
pipes within a few feet of the burners. The former 
method is simpler and Jess expensive, but as the high- 
pressure gas is not always available, the other plan is 
used very often. 

Where an air blower is employed the pressure is 
carried at perhaps 1 to 1% lb. per square inch. Higher 
pressures are not as efficient or desirable. When the air 
is under pressure, it is put through a device somewhat 
like the steam injector, which is so adjusted that the 
proper amount of gas is drawn from the gas supply 
pipe. ‘The gas and air is then slowed down in the ex- 
panding cone of the Venturi mixing device to recover 
the necessary pressure head for supplying the burners. 
The diameter of the burner outlet is so reduced that the 
gas travels through the burner nozzle and for some dis- 
tance into the combustion chamber. at a rate of speed 
which is somewhat higher than that of flame propaga- 
tion. 


(Continued on page 332) 
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Discussion at March Meeting of Gas Sales As- 


sociation of New England Indicates Promis- 


ing Conditions in the Commercial 


Departments 


The Gas Range, the Gas Company and the Customer—The Workman Holding Down Two 
Jobs Found to be a Sure Sales Prospect Even in Business Hours—The Effect of. the 


The regular monthly meeting of 
the Gas Sales Association of New 
England was held at the Boston City . 
Club, March 8, an extra large at- 
tendance being present. 


After dinner the meeting was 
opened by William Gould, governor 
of the association, who introduced 
Merle Abbott, sales manager of the 
Weir Stove Company, as the speaker 
of the evening. Mr. Abbott read 
the following paper on “The Gas 
Range, the Gas Company and the 
Customer” : 


SAVING IN COAL BY COOKING WITH 
GAS 


“When requested by directors of 
the Gas Sales Association to write a 
paper, the subject of which was to 
be ‘The Gas Range, Its Present and 
Future Relations to Gas Companies 
and the Customer,’ I hardly realized 
the difficult task before me, although 
after recalling the many interviews 
with various gas men in New Eng- 
land, it then- occurred to. me that 
there was a marked difference of 
opinion as to the policy their re- 
spective companies should follow in 
regard to commercial activity. This, 
within itself, presented a problem 
with unusual complications. 

“T believe that it will be impossible 
at this time for one to express ideas 
that would be thoroughly in accord 
with the majority, and in view of 
this fact it would seem to be more a 
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question of local analysis of condi- 
tions with the individual companies, 
and whereby officials and heads of 
departments should co-operate to the 
fullest extent in order to determine 
the most practical course their com- 
pany should pursue. 
“Unquestionably, the time is pres- 
ent when gas companies have before 
them the greatest opportunity in their 
existence for promoting the sale of 
appliances. For when we consider 
that the conservation of coal has be- 
come a subject of national impor- 








tance, and one of the most serious 
problems undertaken by the Govern- 
ment, and it has also been demon- 
strated that the use of gas for do- 
mestic purposes, particularly the 
cook stove, effects an enormous sav- 
ing in coal, by reason of the fact 
that conservative estimate, it re- 
quires three times as much coal 
burned in a cooking range to do a 
given amount of cooking as required 
to make sufficient gas to do the same 
amount. Also the by-products de- 
rived from the manufacture of gas 
are most necessary to the Govern- 
ment. Assuming that these figures 
are reasonably correct, can it be 
doubted then that the gas range is 
one of the most effective mediums 
through which this great saving for 
the Government can be realized ? 


GOVERNMENT ADVOCACY 


“T understand that the Fuel Ad- 
ministration and Food Administra- 
tion at Washington and in many 
States have been presented with the 
above data from various sources, re- 
questing that they confirm this claim 
of greater coal economy in the use of 
gas, as against any other fuel for 
cooking purposes, and that they ad- 
vocate its use by families, restau- 
rants and hotels. 

“Another point I will cite in favor 
of the gas range. Mr. Storrow, Fuel 
Administrator of Massachusetts, in a 
recent statement intimated that seri- 
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ous suffering would be experienced 
unless domestic consumption of coal 
was reduced by at least 20 per cent. 
We could go enumerating reasons, 
from a patriotic and domestic stand- 
point, why the installation of the gas 
range, at this time more than ever, 
should be strongly advocated; for 
example : 

“1. It is within reach of modest 


incomes, 


“2. Simplicity of operation, which 
embodies comfort, service and con- 
venience. 

“3. Economy in operation. 

“4. Cleanliness (no coal ashes or 
dust) in the kitchen. 


CooKING witH Gas A Hasit THAT 
Lasts 


“The gas range goes into the home 
to stay. Cooking with gas, gentle- 
men, is a habit that lasts. 

“It is questionable whether or not 
the abnormal business enjoyed by 
gas companies at present will con- 
tinue after the war unless they now 
take advantage of the remarkable op- 
portunity presented by the necessity 
for the conservation of fuel and the 
nation-wide advertising of this fact 
by the Government. As I have said 
above, cooking by gas is a habit that 
lasts, and if we take advantage at 
this time to push the gas range, we 
are installing the survival of the fit- 
test means of cooking. Replace- 
ments by gas ranges where coal 
ranges have been in use means reve- 
nue for years to come for the gas 
company. 


CoMPANIES UNNECESSARILY 
ALARMED—PERHAPS 


“We must admit that gas compa- 
nies have been operating under tre- 
mendous strain for some time past. 
Their inability to procure crude ma- 
terials in sufficient quantities to guar- 
antee a production of gas, to meet 
the abnormal demands of their cus- 
tomers, has been annoying, to say the 
least. ; 

“Then, again, the increased price 
of gas-making materials without in- 
creased revenue, by rate advance to 
offset it, has been another discourag- 
ing factor. 

“No doubt, in some cases, these 
facts have been responsible for re- 
trenchment in new business depart- 
ments, thereby curtailing the sale of 
gas ranges and other appliances. 

“Tsn’t it true that in some cases 
gas companies have been unnecessar- 








_with that end in view. 
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ily alarmed over this situation, as it 
is certainly to the country’s advan- 
tage to find ways and means by 
which the gas companies may con- 
tinue to give service to the public, 
not only from’ an economic stand- 
point, as previously outlined, but also 
to keep important industry moving? 
“Undoubtedly most of you have 
read the excerpt from the annual re- 
port of the Hon. John Skelton Wil- 
liams, Comptroller of the Currency, 
to Congress regarding the serious 
financial condition of all public utili- 
ties and recommending immediate 
action ; also the letter of the Secre- 
tary of the Treasury to the Presi- 
dent, dated Feb. 15, and the Presi- 
dent’s reply. For those who have 
not read these letters, I am going to 
read two paragraphs from Presi- 
dent Wilson’s letter, which are of 
vital interest to the gas industry: 
“Tt is essential that these utilities 
should be maintained at their maxi- 
mum efficiency, and that everything 
reasonably possible should be done 
I hope that 
State and local authorities, where 
they have not already done so, will, 
when the facts are properly laid be- 
fore them, respond promptly to the 
necessities of the situation.’ 


Hysteria DANGEROUS 


“Gentlemen, this ought to make 
you feel well assured that the Gov- 
ernment is vitally interested in your 
welfare. ; 

“If correctly informed, no New 
England company has had to shut 
down because of the shortage of ma- 
terial, and some of our companies 
have gone ahead in spite-of difficul- 
ties. 

“Hysteria is dangerous, and we 
must not get hysterical. There are 
people who say that the luxuries 
should be curtailed and only the ne- 
cessities allowed to exist in these 
times. Don’t forget the fact that 
there is no such thing as a non- 
essential industry. All industries are 
essential and necessary to the pros- 
perity of the nation and your com- 
munity, and by these industries be- 
ing kept going we are keeping the 
working man at his job and putting 
money in circulation. 

“Of course, in New England, as 
elsewhere, business will continue to 
be somewhat spotty. In some sec- 
tions and some industries there will 
be hectic activity. However, as a 
whole this section furnishes so many 
materials essential to the war and so 
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many others absolutely essential for 
the needs of the civilian population, 
that great activity is inevitable. 


DIFFICULTIES OF THE TIMES 


“It was gratifying to note that re- 
gardless of shutdowns and enforced 
holidays in recent weeks there 
have been only two weeks of the 
entire year to date (and those during 
the enforced holidays) when the to- 
tal value of business transactions in 
New England was not in excess of 
all previous records in this section. 

‘I have often wondered what the 
result would have been had the gas 
range manufacturers sat back in their 
chairs and given up hope of obtain- 
ing crude materials which were need- 
ed to complete pending contracts. 

“The manufacturer of gas ranges, 
as well as the gas man, has had 
many serious and perplexing prob-. 
lems to face during the past few 


months. In our particular locality, 
which is a New Haven railroad 


point, we were handicapped by one 
embargo after another, and we found 
it necessary to exercise extraordi- 
nary effort in our endeavor to get 
material. 

“From what was supposed to be 
good authority, we were told that 
‘it would be absolutely useless to an- 
ticipate the arrival of any shipments 
within the required time’; conse- 
quently, in order to complete the 
work, it was necessary to resort to 
methods of transportation heretofore 
considered impractical, and premi- 
ums as high as $16 per ton were paid 
on pig iron shipped from the South. 
Similar complications were experi- 
enced with shipments of lumber, 
pipe, sheet metals and other articles 
used. 


MERCHANDISING EFFICIENTLY 


“We were also obliged to purchase 
many small lots at fabulous prices in 
the open market on account of de- 
lays occasioned by transportation. 
The above was done to protect our 
customers and our own business as 
well, and the result for the year 1917 
was the largest in history, which 
proves clearly the wisdom of this 
policy. 

“Tt has been a more or less gen- 
eral policy to market appliances on 
a very close margin, and in some 
cases the profit has not been sufficient 
to cover the installation cost. This 


practice, however, is fast disappear- 
It is now quite generally con- 


ing. 
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ceded that the new business depart- 
ments should be operated at least as 
nearly as possible on a self-sustain- 
ing basis. 


More ATTENTION TO DISPLAYS 


“Another step in this direction was 
made in the report of the committee 
on gas merchandising, read at our 
meeting last October, and which was 
presented very ably by Mr. Pettin- 
gill, of Woonsocket. 

“T believe also that this could be 
more readily achieved if greater at- 
tention was given to show windows, 
floor displays, demonstrations, local 
advertising and a more thorough 
study of the appliances to be sold. 

“It is essential that in offering gas 
ranges or any other appliance for 
sale, that a proper demonstration 
should be made. Even then the 
greatest results cannot be attained 
unless the salesman has full knowl- 
edge of his proposition, and is en- 
thusiastic about it and makes that 
impression on the customer. It is 
my opinion that many sales are lost 
through poor demonstrations. Busi- 
ness is based on confidence the world 
over. Confidence, on the part of the 
salesman, begets it in the customer. 


Hicu Prices No DetTerRRENT TO 
BuYING 


“One gas man with whom I have 
recently talked was rather pessimis- 
tic as to the number of ranges his 
company would sell during 1918, 
basing his assumption entirely upon 
the increased price he would have to 
charge his customer for a range. 
While this may be true in a sense, 
we think this is the proper time to 
dwell more on the service rendered, 
and the saving made, through the use 
of the gas range, and to think less of 
the price to be charged. We know 
that people are prosperous, and that 
they expect to pay more. They not 
only have the necessities ,of life, 
but many luxuries are being added 
daily to the home. I am told that the 
talking machine people are far be- 
hind on their orders, and also that a 
class of people are buying them that 
could never afford to before. Why 
should you hesitate to place a price 
on your gas range then that repre- 
sents a fair profit to your company? 
The gas range is not a luxury, but a 
necessity to what we consider a well- 
regulated home. 
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INCREASED PRICES AND SHORTER 
PAYMENT TERMS 


“When increasing selling prices on 
gas ranges, it is well to consider the 
amount to be paid monthly where 
sales are made on the instalment 
plan, and while it is important to 
keep collections well in hand, it is 
my idea that increased prices and 
shorter terms of payments would in 
some cases impose a real hardship 
on the purchaser and might be the 
cause of holding up a sale. 

“One of our members stated at a 
recent meeting. of the Gas Sales As- 
sociation that even though the prices 
on appliances had been increased 
considerably, the total sales for his 
company for the past year had 
jumped 30. per cent. 

“A recent paper read by Mr. West 
before this association on gas light- 
ing brought out a very strong point 
in merchandising, which was to the 
effect that selling depended largely 
upon how strongly one had the de- 
sire to sell, and that the best article 
on the market could not be sold suc- 
cessfully unless someone had that 
desire. Gentlemen, have you the de- 
sire? 


Type oF RANGE TO SELL 


“Following up the statements al- 
ready advanced in this paper, the 
question arises as to which type of 
range is best to sell. This subject 
opens up a very wide field for dis- 
cussion, and can be best covered by 
arguments advanced from the mem- 
bers present. 

“We should endeavor to sell a 
range of larger capacity than has 
been customary in the past, for the 
reason that the gas range will be 
called upon to do more work as long 
as the coal situation remains as it is 
now. As a result of this, the gas 
range will continue to hold a great 
amount of this additional work, even 
when coal conditions become normal, 
because the customer will become 
convinced of its great superiority. 
Additional equipments, which should 
be included with a gas range, for in- 
stance, splashers, lighters, etc., no 
doubt will have a tendency to popu- 
larize its use. 

“In conclusion, I am firm in the 
belief that the gas companies should 
retain the appliance business, al- 
though it may be to their advantage, 
in many cases, to co-operate with 
merchants with the idea of increased 
sales and protection from sales of 
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inferior appliances. There are many 
reasons in support of this statement, 
among which are: 

“1. The customer depends on the 
gas company for service regardless 
who sells the appliance. 

“2. It is a fact that more gas ap- 
pliances are sold when the gas com- 
panies are active in the sale of such 
appliances. 

“3. With their knowledge of the 
gas business, they are in a better 
position to supply the customer with 
the appliances best suited to the needs 
of their customer and to their mutual 
satisfaction. 

“T have tried to bring to your no- 
tice the many opportunities that 
should be taken advantage of at this 
time, and sincerely hope there will 
be a wide discussion on the various 
arguments in this paper, which will 
be beneficial to us all and helpful in 
keeping the gas industry growing.” 


‘Gas Compantes May Be FAcInc 


Biccest Business YEAR 
Since 1903 


A discussion of Mr. Abbott’s paper 
was opened by J. B. Anderson, of the 
Brockton Gas Light Company, who 
emphasized the point made by Mr. 
Abbott of the necessity of the sales- 
man’s confidence and knowledge of 
the appliances he sells. Mr. Ander- 
son said that the Brockton Gas Light 
Company had taken advantage of the 
invitation extended by manufactur- 
ers and had sent their salesmen to 
the factories to learn the process of 
manufacture of the appliances, fol- 
lowing this up by lectures by experts 
from the factory. He further stated 
that appliances in Brockton were not 
sold on prices, but merit, and that the 
price did not make any difference, 
the salesmen being taught to forget 
it. He also stated that at this time 
we ought not to demand of the man- 
ufacturers any extras that are not 
absolutely necessary. 

At this point Mr. Gould told the 
association of the resolution before 
Congress for an appropriation of 
$5,000,000, to be placed in the banks 
for the help of public utilities. 

Mr. Woodhead, manager of the 
Arlington Gas Light Company, spoke 
on the.many good points brought 
out by Mr. Abbott’s paper, and em- 
phasized the statement that show 
windows and displays should be given 
more thought and kept clean and up 
to date. He also stated that Rip Van 
Winkle should not see the same win- 

(Continued on page 335) 
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Emerging from the Lethargy 


The close reader: of current events: cannot but be 


’ Struck with the increasing frequency of notices to the 


effect that this or that gas company has announced 
its intention to provide enlargements to meet the ex- 
pected acute demands of next winter. 

For a long time construction in the gas field was dead. 
High costs were the reason. 

The high costs are still with us, but however strained 


_ Our resources we cannot permit them to longer hold 


back. Gas men to considerable numbers went through 
an experience during the winter now past that they 
will not soon forget. Many were those who spent a 
number of their nights at their desks, terribly anxious 
nights, with nerves tense and worried minds. There 
was a reason and the fault was not theirs. 

The anxieties were not confined to the little plants, 
the narrow-margin people. They were experienced by 
plants that demonstrated that they had capacity suffi- 
cient to meet a 60 per cent excess load. 

It was an unprecedehted condition. But it has oe- 
curred once, and it may occur again. Far-sighted gas © 
companies, despite existing conditions, are providing 
against contingencies. 





The Attitude of the Industry Towards Gas for 
House Heating 

The American Gas ENGINEERING JOURNAL esteems 
it a rare privilege to be able to publish in this issue 
the viewpoints of such gas men as E. C. Jones, Charles 
M. Cohn, Jacob D. von Maur, E. N. Wrightington and 
Alfred E. Forstall on the subject of gas for house heat- 
ing. All of these are men who daily deal with the big 
problems of the gas industry. They view every phase 
of each new development. They are thus eminently 
qualified to offer valuable suggestions in regard to how 
we are to deal with a branch of the business which 
had developed in a comparatively short time from what 
might well be called an auxiliary branch to possibly 
our greatest problem. 

Mr. Jones, as would be expected, unqualifiedly in- 
dorses any effort that would make for a greater gas 
industry, or that would enhance its goodwill. He is 
not unmindful of obstacles, but his tendency is to brush 
obstacles aside when a worth-while end is to be at- 
tained. Such a spirit is characteristic of youth, and 
while we admire the boy’s spirit we do not always trust 
his judgment. But Mr. Jones is not exactly a boy— 
at least not in years. He has been a gas man since 
1876, and he has seen quite a number of seemingly 
insurmountable obstacles surmounted: He has sur- 
mounted quite a number himself. Otherwise there 
might not be to-day very much of a gas industry on the 
Pacific Coast. 

He is, furthermore, as well qualified to speak au- 
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thoritatively on conditions 
in the East as he is in the 
West, being, in fact, a 
transplanted New England- 
er, and essentially one of 
the broad-gauged men of 
the gas industry. 


He is optimistic by na- 
ture, but never without rea- 
son. He regards house 
heating by gas as a na- 
tional duty. He thinks the 
war will help the gas busi- 
ness, and the gas business 
will help shorten the war. 


He has a vital interest in 
the attainment of both ends. 
All his own life has been 
tied up in the gas business. 
The name his attainments 
have €4fned will live as 
long as the gas business 
continues and no longer, 
and he has a son in the mili- 
tary service in an organiza- 
tion whose name does not 
indicate it will be building 
wharves at some seaport 
while there is fighting go- 
ing on at the front. 





Mr. Jones’ communica- 
tion.can be styled almost a 
complete indorsement of 
the stand the AMERICAN 
Gas ENGINEERING Jour- 
NAL has taken on the house- 
heating question. A more 
authoritative indorsement 
we could not ask. 


Mr. Cohn does not dis- 
courage the efforts the Journat has urged, but he 
sees clearly the difficulties in the way. He does not say 
not to go forward, but he advises watching each step. 
The question of financing and rates of return, the ques- 
tion of finding summer loads, to keep the surplus ca- 
pacity an extensive house-Heating load would otherwise 
leave idle, working all the year are all impor- 
tant. £ 

These are timely and necessary warnings. Doubtless 
they have at all times been kept carefully in mind by 
the Baltimore company, and the Baltimore company, 
we believe, has gone into the house-heating business 
more ambitiously than any other company, in propor- 
tion to its size, in the country. 

Considering the gruelling experiences the New Eng- 
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land companies have gone through during the past 
winter, Mr. Wrightington’s letter reveals a fine degree 
of courage and hopefulness. 

The American Gas ENGINEERING JoURNAL, itself, 
has never advocated, except in special cases, complete 
house heating by gas, though various of its contributors 
have. . 

The JourNAL’s attitude has been that the ideal would 
be attained when all the fuel used for house heating was 
produced by the gas company. By this we mean gas 
and coke. 

Consequently, Mr. Wrightington’s viewpoint and ours 
are not far apart. He believes in gas for auxiliary 
heating, intermittent heating, spring and fall heating, 
etc. So do we. Our complaint has been that many 





328 


gas companies were remiss in properly pushing appli- 
ance sales even for such purposes. The Boston Con- 
solidated was not one of them, however. More than 
once we have had occasion to admire the manner in 
which this company was discharging its mission despite 
what seemed to us adverse conditions. This is a com- 
pany that did not endeavor to hold down its output by 
discouraging the use of gas, but, on the contrary, by 
such means as free distribution of Welsbach lamps to 
eliminate the open-flame burner. 

Mr. von Maur’s communication is in the nature of a 
very comprehensive outline of the objections on the part 
of the industry to house-heating, business, and reveals 
a wealth of sound common sense. Mr. von Maur 
doesn’t state whether or not he would go out of his 
way very much to get such a load, but since the de- 
mand exists he is emphatic in his belief that it should 
be met. He does not consider that it is an outrage on 
the gas company that people who are cold should use 
gas to get warm. He plainly is more interested in find- 
ing a way to meet the demand than he is in finding 
a means of disclaiming the gas industry’s responsibility 
to supply gas for such purposes. 

Mr. Forstall does not believe house-heating business 
will be profitable to the gas company unless a special 
rate is made to meet it. 

The question of profits on any branch of the busi- 
ness in the gas industry just now is highly involved. 
Some companies have had relief in rates, others have 
not, despite the fact that their costs have gone up 
tremendously. 

Whether or not gas for house heating, under rational 
circumstances, could be sold at a profit at the same rate 
as it is sold for lighting or cooking is another matter. 
The costliness of house-heating busines8 on a large 
scale would lie, if suddenly taken on and no provision 
made to occupy the extra plant it would require during 
the remainder of the year, in the interest on the invest- 
ment on the idle plant during the summer months. If 
an essentially summer load could be built up to balance, 
there is no reason why gas for house heating should 
cost any more to serve than gas for cooking. It must 
be remembered, too, that the cooking load is, to an 
appreciable extent, seasoned. A good part of the gas 
ranges on our lines are in use only during the warm 
months. And our lighting business should, in our own 
interests, cost us more than it now does. 

As a general thing, however, the American Gas 
ENGINEERING JoURNAL believes that gas for all purposes 
should be‘charged for in proportion. to the cost of 
service. 





N. I. Garrison, manager of the El Reno Division of 
the Oklahoma Gas & Electric Company, has been ap- 
pointed one of a committee of four to supervise the 
El Reno war gardens. 
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Hope Is to Double Toluol Production Without Ma- 
terially Inconveniencing Gas Consumers 
(Continued from page 320) 


The usual absorbent or wash oil used in this country 
is a petroleum distillate conforming to the following 
specification : 

1. Specific gravity at 18 deg. C. (compared with 
water at its maximum density) must be as low as pos- 
sible ; but not over 0.875. 

2. Viscosity as low as possible, but not over 92 sec- 
onds at 70 deg. Fahr. when using a Saybolt, A = 185 
seconds when using a standard Universal Viscosimeter. 

3. Five hundred c.c. of the oil steam distilled at 100 
deg. C. with dephlegmater with 0.5 kilo of steam should 
not yield more than 10 c.c. of distillate. The still should 
not be heated with direct flame. 

4. Steam distillation of the straw oil (as in No. 3) 
should produce no permanent emulsion. After fifteen 
minutes there should be no band of emulsified oil be- 
tween the oil and water. The line of division should be 
sharply defined. 

5. Must give no distillate below 285 deg. C. (tempera- 
ture of oil) on dry distillation. 

6. Must not thicken upon cooling to 4 deg. C. 

7. Mulsification test: 100 c.c. shaken vigorously in a 

stoppered 200 c.c. cylinder with 100 c.c. of water, the 
separation should take place as quickly as possible, 95 
per cent at least should separate in ten minutes. 
* 8. Olefines should not lose more than 10 per cent 
in volume when washed with two and a half times its 
volume of a mixture of two parts of 93 per cent H:SO« 
and one part fuming sulphuric acid containing about 25 
per cent free SOs. 

_The European practice is to use a coal tar heavy oil 
distilling between 200 deg. and 300 deg. at least 90 
per cent, and which does not deposit more than 12 per 
cent naphthalin in all fractions after standing twenty- 
four hours; Sp. Gr. 103 deg. to 105 deg. at 1514 deg 
C., or a blast furnace oil which distills at least 85 per 
cent between 200 and 300 deg. C. 

The light oil produced should distill 65 to 70 per 
cent at 100 deg. C. and 85 to 92 per cent at 200 deg. C. 
Such light oils would contain from 60 to 75 per cent 
benzol, 8 to 15 per cent toluol and 4 to 8 per cent xylol. 


Crupe O1t FRACTIONATED IN A COLUMN 


The crude light oil is fractioned in a column still 
with the same equipment as for the production of pure 
products. There should be at least 10 in. between plates 
in the column of this still so that material may not be 
carried forward as a spray, and provision made so that 
the column will drain between charges. 

Crude benzol fraction is frequently used with an ad- 
mixture of about 3 per cent of crude solvent naphtha 
to enrich the stripped gas, toluol fraction only being 
reserved for sale. 

Where such is the case it is necessary to make a crude 
benzol fraction dry below 100 deg. C., and preferably 
below 90 deg. C., in order to keep toluol from the en- 
riching fraction. This is accomplished by operating 
the still so that the dry point is kept below 100 deg. C. 
during the crude benzol fraction and taking intermedi- 
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ate fractions, which are rerun between crude benzol and 
crude toluol and after crude toluol. 

The cut should be made to crude intermediate benzol 
when a test of the distillate from the worm shows the 
dry point at 100 deg. C., and to crude toluol when the 
test shows first drop at 100 deg. C. 

The cut from crude toluol to crude intermediate toluol 
should be made when the distillate shows about 50 per 
cent to 125 deg. C., and to crude solvent naphtha when 
the test shows first drop at 130 deg. C. 

The intermediate fractions are rerun, using the same 
cuts as for the original light oil. 

The residue from the crude boiler still, after the dis- 
tillation is finished, is run to the residue tank RT and 
pumped to the naphthalene pan, where on cooling the 
naphthalene crystallizes. 

The mother liquor from the naphthalene ‘crystals is 
drained to the wash oil circulating tank; the crude 
naphthalene crystals are dried by draining and some- 
times in a centrifugal when they are ready for ship- 
ment. 


Crupe BENzoL To Enricu Gas 


The crude benzol either alone or mixed with the 
naphtha in the proportion they are produced is fre- 
quently used to enrich the stripped gas. This is ac- 
complished by a vaporizer where the oil is heated and 
mixed. with a portion of the gas. The rich mixture 
thus produced is led into the lean gas main, where it 
mixes with the total volume of gas. 

The control tests necessary to insure proper opera- 
tion of a plant such as has been described are: 

Candle-power and calorific value of gas, both en- 
tering and leaving the scrubbers. 

Light oil in gas both entering and leaving the scrub- 
bers. . 

Light oil in wash oil to continuous still. 
Light oil in wash oil from the continuous still. 
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Examination of new wash oil received: Specific 
gravity, viscosity, emulsification, steam distillation, dry 
distillation, olefines, thickening at 4 deg. C. 

Distillation test of light oil produced with deter- 
mination of loss and residue above 200 deg. C. 

Distillation of frequent samples of distillate to con- 
trol fractions. 
js Distillation of samples from storage tanks and resi- 

ues. 

I need say nothing about the calorimeter and candle- 
power tests to gas men. There is, however, much dif- 
ference of opinion upon the test for light oil in gas. 

The most common method is to pass a measured vol- 
ume of gas through a train of bottles containing an 
absorbent oil; various oils are used—paraffin oil, oleaic 
acid and cottonseed oil are among those proposed. 

A modified lessing scrubber has come into favor of 
late as the standard apparatus to test for scrubber effi- 
ciency. The illustration shows the apparatus as used by 
the Chemical Service Laboratories. 

Standard test for scrubber efficiency : 

Scrubber “A” in the accompanying drawing is made 


of a 12-ft. length of 6-in. wrought-iron pipe closed at 


top and bottom with caps, preferably welded on in order 
to insure against leakage. The bottom cap is tapped in 
the center to receive l-in. pipe. The following taps 
are also made in the column: One 1%-in. tap 12 in. 
from bottom; one 1%-in. tap 5 in. below top and 180 
deg. from bottom tap ; one 34-in. tap at center of column. 

The column is filled to within 1 ft. of the gas outlet 
pipe with 1-in. lengths of 34-in. pipe. The filling mate- 
rial rests on a heavy wire screen held in position by stud 
bolts placed 2 in. above the gas inlet pipe. 

A pump is provided to circulate oil at the rate of 2 
to 3 gal. per minute. 

The piping necessary for assembling and connecting 
up the apparatus is clearly shown on the drawing and 
needs no special explanation. 

The apparatus should be located as near as possible 
to the gas main from which the sample is drawn, the 
gas from the outlet of the meter passing back into the 
system or preferably to a bleeder where it may be burnt 
or otherwise disposed of. The scrubber should be 
lagged, and if possible placed in a location where it will ° 
not be subjected to extreme rariges in temperature. In 
connecting the apparatus to the supply main, precaution 
should be taken to prevent deposition of oil in the pipe 
leading to the apparatus, due to falling off in tempera- 
ture at this point. In some situations it may be neces- 
sary to lag the pipe or even to steam-jacket it. 

The apparatus is designed to handle up to 300 cu. ft. 
of unscrubbed gas per hour, and in most cases it will be 
found quite sufficient to circulate oil continuously dur- 
ing the duration of the test into the top of the scrubber. 
The apparatus, however, is provided with an oil stor- 
age tank “J,” containing fresh oil, which may be con- 
tinuously added during the test, at the same time circu- 
lating oil from drum through the lower half of scrubber 
through inlet “L.” Fifty gallons of scrubbing oil is 
sufficient to secure a sample of from 1 to 1% gal. of 
light oil, therefore, having passed through the apparatus 
a sufficient quantity of gas to secure the required amount 
of light oil, the pump is stopped and the column allowed 
to drain into the 100-gal. drum. The oil remaining in 
the seal “B” is drawn off at valve “K” and added to 
the bulk of the oil in the drum. Valve “M” is then 
closed and direct steam admitted into the drum at “N.” 
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The light oil vapors are carried forward into cooling 
coil “G,” and the condensed oil is received in vessel 
bow Mage 

The. distillation is continued until no further appre- 
ciable quantity of light oil comes over. The water 
which comes over with the light oil is drawn off from 
time to time through the draw-off cock on vessel “H.” 
Cold water should be circulated around the condenser 
coil during the progress of the distillation, entering at 
the bottom of the tub and overflowing at an outlet placed 
near the top. The recovered oil is measured and calcu- 
lated to volume per 1,000 ft. of corrected gas passed, 
as shown by the meter. As a considerable quantity of 
water will be condensed in the drum during the steam 
distillation, it is necessary to draw this off through the 
cock provided for the purpose at the bottom before 
making succeeding tests. If it is found necessary to 
use oil from tank “J,” a connection from the pump, not 
shown on drawing, should be provided to handle the 
scrubbing oil into this container. 

The oil to be used in making the test is cottonseed 
oil. 
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The capacity and efficiency of the apparatus should 
be tested before using. 

There are several methods used to determine the 
toluol in the crude toluol fraction. They are all based 
on refining approximately 1,500 c.c. of the sample to 
be tested, which is washed and fractioned in a small 
still. The large part is obtained as pure benzol and 
toluol, together with small intermediate fractions. 

The method most used is a modification of Wilson 
and Roberts method. 


The principal objections to this method are the ex- 
tremely careful control of the conditions surrounding 
the apparatus in order to get it to work satisfactorily 
and the time, two days, necessary to complete a deter- 
mination. The method and apparatus has been adopted 
by the U. S. Ordnance Department as the referee 
method for the analysis of light oil and crude toluol. 


It is hoped by stripping and re-enriching illuminating 
gas to approximately double the present production of 
toluol in this country without materially inconveniencing 
the consumers of gas. 









Industrial Lighting a Field of Wide Opportunity 
That Presents No Obstacle That Energy 
and Intelligence Cannot Surmount 


(Continued from page 318) 


Hycienic AND Lasor Erricrency Not ONE AND THE 
SAME THING AS RELATED To ILLUMI- 
NATION INTENSITIES 


The immediate consideration in factory lighting 
regulations is, therefore, to maintain such lighting 
conditions as shall be most favorable to comfortable 
vision and freedom from deleterious effects. The 
conditions under which maximum production effici- 
ency is attainable usually involve illumination inten- 
sities much higher than those which are merely safe 
from a hygienic point of view. In conforming to the 
factory lighting his own interests dictate. It may be 

‘that an increase of, say, 100 per cent or 200 per cent 

ever the requirements would be far more profitable, 
and herein lies one of the greatest opportunities of 
the central station and gas company. 


Prants THat Must Remopet LicHTinc EQuipMENT 


In many industrial plants the existing lighting is 
below the legal requirements. When remodeling to 
meet the provisions of the code is under considera- 
tion it should be emphasized to the manufacturer 
that in barely meeting the requirements he is losing 
an opportunity to make a highly profitable improve- 
ment in the efficiency of his plant. The cost of what 
has heretofore been considered good lighting is usu- 
ally in the neighborhood of two-thirds of 1 per cent 
of the payroll. Recent tests in the machine shop of 
a large manufacturing concern (conducted co-jointly 
by the manufacturer and the Commonwealth Edison 
Company of Chicago) indicated that tripling the 
usual illumination intensities (an increase from 4-ft. 
candles to 12-ft. candles) increased production from 
8 to 27 per cent in lighting cost, amounting to 1.2 
per cent of the payroll, the output was increased 
from 8 to 27 per cent. The average increase in 





eight different operations was 15 per cent. In short, 
if the gas company or central station will render a 
really competent lighting service to the manufac- 
turer it will not only greatly benefit the latter but 
may be recompensed by an increase of as much as 
200 per cent in its existing factory lighting business. 


LecaL REQUIREMENTS Must Be WorKABLE 


Legal requirements in order to be effective must 
be workable, and in order to be workable must be 
simple. To secure simplicity a certain compromise 
must be made with wide applicability and universal 
effectiveness. The fact that a certain lighting in- 
stallation conforms exactly to the legal requirements 
does not necessarily mean that it will furnish good 
lighting. There are circumstances under which a 
well-designed system furnishing an illumination far 
below the legal standard may be infinitely better 
than a poorly designed system with which the in- 
tensity is far above the provisions of the code. In 
certain textile operations an illumination of '4-ft. 
candles from below has been found satisfactory 
when 20-ft. candles from above .were inadequate.. 
The enforcement of a legal standard simply insures 
conditions under which the chances of securing satis- 
factory lighting are tremendously greater than with- 
cut such standards. They in no wise reduce the ne- 
cessity for expert assistance in the solution of light- 
ing problems, but rather make a close study of light- 
ing practice all the more necessary in order to se- 
cure the hoped-for results from additional outlays of 
money. 

Before leaving the subject of legal standards it 
may be well to touch upon one question which ap 
pears to mystify a great many people—the relative 
intensities required by daylight and artificial light. 
lt has often been noted that 3 or 4 ft. candles by 
artificial light seemed quite satisfactory for which 
could not be comfortably done by daylight when the 
latter fell below, say, 20-ft. candles. 

This has given rise to a good deal of maudlin prat- 
tle regarding the alleged different “qualities” of il- 
luminants. As a matter of fact, the whole matter is 
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clear and simple as can be without ascribing occult 
or supernatural qualities to the light itself. 
| 


RELATION OF CoNTRAST TO DEGREE OF ILLUMINATION 


It is well known that the higher the illumination 
the smaller the contrast that may be detected by the 
cye. On the other hand, daylight, diffused from the 
entire sky, nearly always produces (on a given ob- 
ject) much smaller contracts than are customary 
with artificial light. An average intensity of illumi- 
nation in interiors is, say, about one one-hundredth 
of that indoors under daylight. If we take artificial 
interior lighting as 1 we may represent the smallest 
detectable contrast (in per cent) at different intensi- 
ties, as follows: 


Per CENT CONTRAST 


Intensity Noticeable 
1/10 8 
1 (interior, night) 3% 
10 2 
100 (interior, day) 1% 


Now, suppose that in a given case the diffusion of 
daylight is such that an irregularity in the contour 
(an edge or cut) is just 1344 per cent darker than its 
surroundings, while under artificial light it is, say, 
5 per cent darker, it will be seen with a day illumi- 
nation of 100 but will disappear at 10, since at this 
intensity a contrast of 2 per cent is necessary for visi- 
bility. But under artificial light it will be plainly 
visible at an intensity of 1, because the contrast is 


5 per cent—much greater than the 3% per cent rez: 


quired at this level. Of course, the ordinary sys- 
tems of artificial lighting are markedly inferior to 
properly directed daylight in many other and per- 
haps more important respects. 


How Can InpustrRIAL LIGHTING BE OBTAINED? 


The most important commercial question to which 
all others lead is, How can industrial lighting be ob- 
tained? The first consideration in the sale of serv- 
ice is the value of the service to the consumer. What 
is the service you have to offer the manufacturer? 
Is it simply gas of light quality and a distribution 
service to deliver it at constant pressure? Is it 
merely this plus the best appliances the market af- 
fords? Or is it nothing but these two plus salesmen 
of pleasing personality, with a repertoire of good 
stories and a habit of putting “pep” in their argu- 
ments? Let us suppose that you furnish the best of 
gas under the best of conditions, sell the best of 
appliances, and employ only salesmen who are per- 
fect composites of John Drew, Lew Dockstader and 
Theodore Roosevelt. What will be your chances of 
success against a competitor whose service is only 
fair but whose salesmen are not salesmen only but 
men who are able to give really good advice as to 
how maximum increase of production may be se- 
cured at minimum expense? Under these conditions 
I think that any man who knows anything whatever 
about selling to industrial plants would say that 
your chances of success are precisely equal to those 
of a celluloid dog chasing an asbestos cat through 
Hades. 
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Men Wuo Must Be Soitp 


In selling to industrial plants you must approach 
men who are, either by training or by practice, en- 
gineers, whose whole concern and interest is keep- 
ing output up and expense down and are usually 
pretty competent judges of how to do it. They are 
not in the Jeast interested in the amiability or en- 
tertaining abilities of your salesmen, and do not care 
whether they put “pep” in their arguments or not. 
The blandishments that open the pocketbook of the 
housewife and merchant are shed like water from a 
duck’s back by these men whose whole training has 
been in contact with definite demonstrable facts and 
has involved the definite, orderly and logical arrange- 
ment of these facts. There are dozens of industrial 
concerns in the United States which maintain far 
more elaborate laboratories for the testing of light- 
ing appliances than will be found in any central sta- 
tion or gas company in the country with possibly 
two exceptions, and in general it will be found that 
the electrical engineer of a large manufacturing 
plant knows a great deal more about lighting than 
the salesmen who call upon him. This knowledge 
is largely derived, directly or indirectly, from the 
publications of the large incandescent lamp manu- 
facturing concerns. This can be verified by noting 
how closely lighting practice in the more modern 
vlants conforms to the practice advocated by the 
.amp manufacturers. Under these circumstances it 
is obvious that salesmanship of the usual sort—the 
pep, punch and personality kind—is simply a waste 
of time and effort. Unless your salesmen can enter 
a manufacturing plant and tell the works engineer 
something that he wishes to know but does not know 
about more effective and economical lighting, they 
had better save their breath. The day has gone 
when a salesman could stick up a lamp, strike an 
admiring attitude, say, “Gosh, ain’t it a wonderful 
light?” and get an order. It simply isn’t being done 
in the best industrial circles—that’s all. That sort 
of thing goes very nicely with the housewife and the 
small merchant, but the works engineer is usually 
of a different breed of cats, as those who try to “sell” 
him soon find out. 


SELF-EDUCATION FOR THE Factory-LIGHTING 
SALESMAN 


How can the salesman acquire the knowledge 
which will enable him to be of real use to the indus- 
trial plant. and thus expect, other things being equal, 
to succeed in obtaining lighting business? At this 
point I presume it would be highly agreeable if | 
should devote a few minutes to a statement of prin- 
ciples which, imparted to the salesman, would en- 
able him to solve any lighting problem instantly and 
accurately. I am sorry to say that it cannot be done. 
You would hardly expect a physician to impart to 
you in an hour’s conversation the knowledge that 
would make you able to diagnose and cure any dis- 
ease known to medical science, and the field of light- 
ing is scarcely less varied and complex. Further- 
more, there is such a vast amount of valuable mate- 
rial already in print, and obtainable gratis, that re- 
working even a portion of the field seems a waste 
of time. True, much of this material was prepare 1 
in connection with electric lamps, but since gas 
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lamps are available which are’ suitable for almost 
any type of installation, it is easy to utilize this ma- 
terial by bearing in mind a few simple rules for the 
conversion of electric units into corresponding gas 
units. : 

One of the most practical and simple handbooks on 
industrial lighting is that issued last year by the in- 
dustrial commission of Wisconsin. 

The following table will help the salesman to se- 
lect gas units corresponding to the electric units de. 
scribed in this handbook: 


Taste I 
Mazda Welsbach Gas Lamps 
Type B Type C No. Per 
Watts Lum.’ Watts Lum. Reflex Hr. Watts* Lum. 
25 230 $ 
40 378 
60 585 75 865 3. 3 483 900 
100 1,010 100 1,260 2 5 805 1,500 
150 2,050 20 9 1,449 1,980 
200 2,920 1,911 17 2,731 3,300 
300 4,850 
400 6,150 
500 8,050 
750 12,800 
1,000 18,000 


*Based upon gas of 550 B.t.u. per cubic foot. 
(Continued on page 338) 


Ability te Penetrate Dead Gas Layers About Body 
to be Heated Makes Radiant Head More Effec- 
tive than Converted or Direct Contact Heat 
(Continued from page 322) 





Stow1nc Down THE Gaseous MIXTURE _ 
Years ago the method of slowing down the gaseous 
mixture after it left the discharge orifice so that it 
could be burned, was to pass it up through a layer of 
porous material in which combustion occurred. Dif- 
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ficulty was encountered with this arrangement because 
either the porous material or the object being heated 
would occasionally melt or break and fall into the 
burner orifices, clogging the same and causing back- 
firing. The newer devices, therefore, have the burner 
pipe enter the wall of the combustion chamber some- 
what above a pile of refractory material and to one side 
of it. The incoming air-gas mixture is directed down- 
ward at an angle until it strikes the refractory bed con- 
sisting of carborundum crystals or other material capa- 
ble of withstanding the high temperatures. The mix- 
ture then spreads over the surface of the refractory bed 
or may pass for some little distance into the bed and 
combustion takes place with only a slight flame where 
the flow velocity has been sufficiently reduced. 

The entire inside of the combustion chamber reaches 
a very high temperature, and for this reason it is neces- 
sary to provide some means of cooling the tip of the 
burner, although this is sheltered to some extent by 
being in a slight recess in the wall. The cooling is ac 
complished by making the burner tube heavy enough to 
transmit the heat to the outside of the wall, where large 
flanges are installed for the purpose of radiating this 
heat into the room. 

This material is presented to the gas men of the 
State, not as advertising any particular manufacturer’s 
equipment, but to point out the interesting features of 
this scientific application of gas to the industries. It 
may be that many of you can materially increase your 
revenues by taking on a factory or two with a very nice 
load factor. Workmen and those interested in their 
health and welfare will also be interested in this process, 
which eliminates so much smoke and fumes from shops 
where the heat has been applied to forges, ovens and 
tanks by means of coke or coal fires. 

The following list of references to magazine articles 
gives an idea of the range of application of this equip- 
ment : 





REFERENCES 
Price of Gas 
Magazine Date Process Installed at “per M. 
American Gas Eng. Journal reete Welding tool steel face on soft steel D. Lovejoy & Sons, About 70c. 
fron Age 8-23-17 for rotary cutter knife Lowell, Mass. 
American Gas Eng. Journal 4-7-17 Heating galvanizing bath Chapman Steel Co., Ave. 4lc. 
Indianapolis 
American Gas Eng. Journal 2-17-17 .. : . : Remington Arms Co., 43c. 
Gas Record peat Oi temperating rifle bodies Eddystone, Pa. 
American Gas Eng. Journal 5-19-17 Coffee roaster $1.00 
American Gas Eng. Journal 8-4-17 Flash annealing large projectiles Midvale 
American Gas Eng. Journal 7-21-17 Bolt forging—continuous Buffalo Bolt Co., N. 3c.-150 B.t.u. 
Tonawanda, N. Y. Producer 
Gas Record 8-9-16 Heat treating of shells Eddystone Ammunition Ave. 43c. 
American Gas Light Journal 8-21-16 Corp., Eddystone, Pa. 
Metallurgical and Chem. Eng. 9-15-16 
Journal Ind. and Engr. Chem. 10-16 
American Gas Eng. Journal 1-13-17 Heating lead for electrotype New York cn 
American Gas Eng. Journal 1-27-17 Making varnish ; a 
American Gas Eng. Journal Oil cracking Standard Oil 80 
American Gas Eng. Journal 9-29-17 Small steel forging Enterprise Mfg. Co., 1.00 
. Philadelphia, Pa. 
American Gas Light Journal 11-27-16 Bakery New York .80 
American Gas Eng. Journal 4-28-17 Optical Pyrometer Calibrating Fur- Thwing Instrument Co., 1.00 
; nace (Max. Temp. 3000 deg. Falir.) Philadelphia, Pa. 
The Iron Age 12-13-17 Tin plating Bethlehem Steel Co., 
Sparrows Pt., Md. 
Pacific Coast Marine Review Shipyard furnace Pusey & Jones Co., 60 
The Iron Age 2-7-18 Wilmington, Del. 
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New Jersey and Pennsylvania 
Gas Associations Will Hold 
Joint Convention 


The New Jersey State Gas Asso- 
ciation will meet in conjunction with 
the Pennsylvania Gas Association 
April 10, 1918, at the Hotel Adel- 
phia, . Thirteenth and Chestnut 
Streets, Philadelphia, Pa. 


City of Chicago’s Right to Set 
Rate May Go to Illinois 
State Supreme 
Court 


That the question of whether the 
city of Chicago has the legal right to 
set gas rates may be brought before 
the Illinois State Supreme Court at 
the spring session was indicated last 
week in the course of a Circuit Court 
hearing on the test suit of James S. 
Sutter, an individual gas consumer, 


for a refund of $11.53 as alleged . 


overcharges by the Peoples Gas Light 
& Coke Company, of Chicago, under 
the ordinance of 1911. 

This same question is the point at 
issue in the suit for the refund of 
$11,000,000 in alleged overcharges 
filed by the city of Chicago against 
the gas company. The gas com- 
pany’s contention is that the State 
law of 1905, which gave the city the 
right to fix gas rates, is unconstitu- 
tional. 

On the request of attorneys for 
the gas company and over the pro- 
test of Attorney Donald R. Richberg, 
for the city, Circuit Judge Leo J. 
Doyle decided to hear the case of 
Mr. Sutter. This, ‘attorneys for the 
gas company believe, will enable them 
to bring the case before the Supreme 
Court at its next session, whereas the 
litigation over the alleged $11,000,000 
overcharge has become so compli- 
cated it is doubtful if that case can 
be brought to the Supreme Court for 
some time. 
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The suit. for a refund of $11.53 is 
backed by the Gas Consumers’ 
League, a new and more or less un- 
identified organization whose osten- 
sible purpose is to try to obtain re- 
funds for individual consumers with- 
out waiting for the outcome of the 
suit which the city has undertaken 
“on behalf of the gas consumers.” 


Citizens Company Rate In- 
crease Suspended Until 
June 30 


The public utilities commission re- 
cently suspended to June 30, 1918, the 
proposed advance -in gas rates for 
La Salle and Peru, Ill., which were 
presented to the board by the Citi- 
zens Lighting Company. 


Contract for Supply of Street 
Lighting Awarded 


The contract for supplying gas for 
the street lamps and municipal build- 
ings was given to the Consolidated 
Gas, Electric Light & Power Com- 
pany, Baltimore, Md., at a recent 
meeting. of the board of awards. 
With the exception of service con- 
nections, the prices remain un- 
changed. 

The city has 12,472 gas lamps in 
service on the streets and in the al- 
leys, and its annual gas bill aggre- 
gates $105,000. 


THe Provipence- (R. I.) Gas 


Company has declared the regular 
quarterly dividend of 2 per cent on 
its capital stock, payable April 1 to 
shareholders of record March 20. 
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St. Louis to Vote on Gas Com- 
pany Franchise 


The city council voted to submit 
to the voters of St. Louis, Mo., at 
the coming election the proposition 
of granting the Laclede Gas Light 
Company an amendment to its fran- 
chise whereby the price of gas will 
be fixed by a sliding scale, based on 
the price of coal. The maximum 
rate would be $1.40 per 1,000 ft. 


Inferior Gas Not Atlanta Com- 
pany’s Fault Expert Claims 


The Atlanta Gas Light Com- 
pany was not to blame for the very 
poor gas it sold its customers a 
tew’ weeks ago, according to the 
report of R. S. McBride, associate 
chemist of the United States Bu- 
reau of Standards, who recently 
investigated the Atlanta situation 
at the request of the railroad com- 
mission, and whose report to that 
body has just been received and 
made public. The report covers 
thirty-two typewritten pages and 
goes into the Atlanta situation 
thoroughly. 

Mr. McBride states that the 
poor gas was entirely due to the 
gas company’s inability to secure 
sufficient gas oil to keep the gas 
up to the standard of 600 B.t.u. per 
1,000 cu. ft., which it has always 
maintained in the past. He states 
that he carefully examined the 
company’s files and found that it 
had made every possible effort, re- 
gardless of expense, to get gas oil. 
The trouble was not a shortage of 
oil, but a shortage of transporta- 
tion caused by the Government 
commandeering tank steamers. 
The gas oil comes from Texas and 
Mexican ports. 

Mr. McBride states that the gas 
company was confronted with the 
choice of making very lean gas or 
none at all, and chose the former. 

As to the gas plant, he states 
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that it needs some repairs which 
the company was planning, but he 
believes building conditions at this 
time justify the company in post- 
poning them, since they are not 
absolutely necessary. He states 
that the plant is operated with rea- 
sonable efficiency. 

Mr. McBride recommends that 
the railroad commission establish 
a monthly average standard of 600 
B.t.u. per 1,000 cu. ft. and never 
let the gas company go below a 
minimum of 520 units. Gas below 
this mark is not usable, although 
Atlanta’s gas went as low as 450 
units or lower at the lowest ebb of 
the recent trouble. He recom- 
mends the enforcement of a limit 
on the use of gas if the company 
should run out of gas oil again, in- 
stead of trying to make a small 
supply of oil go further than it 
can go. 

However, he believes the new 
priority orders of the Fuel Admin- 
istration, placing gas oil fifth on 
the list of transportation necessi- 
ties, will prevent a shortage oc- 
curring again. 

As to paying a rebate to custom- 
ers on their bills for the period of 
the recent shortage, Mr. McBride 
makes no recommendation. He 
says he did not have. time to an- 
analyze all the factors of this ques- 
tion. He leaves it to the railroad 
commission. 


Red Jacket to be Headquarters 
for Calumet Company 


The Calumet Gas Company, offices 
of which are located on Hecla Street, 
Laurium, -Mich., has leased office 
rooms in the Sauer Building, Red 
Jacket, Mich., and will occupy them 
shortly. The Laurium offices will 
be closed. 


Cincinnati Company Wants 
Permission to Issue 
Notes 


The Union Gas & Electric Com- 
pany filed application with the Ohio 
Public Utilities Commission at Co- 
lumbus for permission to issue $1,- 
. 582,358 two-year 6 per cent notes to 
raise funds to complete the com- 
pany’s new generating plant and sub- 
stations. 

The company also asked permis- 
sion to issue $2,134,500 bonds as col- 
lateral for the notes. The notes will 
be sold at 94.77. 
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Natural Gas Development at 
Brownwood Arouses Interest 


A test was made of the Magee gas 
well, 15 miles southwest of Brown- 
wood, Texas, recently, two gas sand 
strata being tested. The sand found 
at 456 ft. developed a flow of 2,000,- 
000 ft. daily, while the deeper sand, 
at about 1,200 ft., showed a rock 
pressure of 500 lb. and a capacity of 
8,000,000 cu. ft. of gas daily. A sec- 
ond well is to be drilled at once near 
the gasser. Much interest is now 
centering in the development of the 
gas fields of Brownwood. 


Special Committee 
Municipality Could Not 
Make Lower Price at 
Grand Rapids 


The city will not at this time con- 
sider municipal ownership of the 
Grand Rapids Gas Light Company’s 
property. This will be the determi- 
nation of the special committee 
which has been investigating the gas 
company’s raise from 80 to 95 cents 
per 1,000 cu. ft. of gas. The com- 
mittee consists of Mayor P. C. 
Fuller, City Manager Gaylord Cum- 
min and Commissioner Daniel Kel- 
ley. The report will go to the com- 
mission very shortly. 

Figures submitted by the company, 
which were taken from the operat- 
ing cost books and which have been 
considered by the committee for sev- 
eral weeks, together with a close 
study of the Newbigging report ob- 
tained by a former city adminstra- 
tion when the municipal ownership 
of the gas plant originally was advo- 
cated, show conclusively that the city 
could not operate the plant any 
cheaper, if as cheaply, as it now is 
being operated and sell gas under 
present prices. 

The committee will point out, first, 
that the increase is justified, on the 
basis of the company’s operation for 


_ the last year and, second, that the 


basis of the February cost of opera- 
tion, which shows the continued in- 
crease in cost of materials entering 
into gas production, together with the 
statistics advanced by Newbigging 
at a period when materials were nor- 
mally priced, would, under municipal 
ownership, boost the gas price to at 
least $1.07 per 1,000 cu. ft. 

The February cost of gas produc- 
tion was 83 cents. The city could 
not hope to produce it any cheaper, 
if as cheap. Added to this would 
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be the interest on investment and the 
sinking fund charges, which repre- 
sent fixed charges and which would 
amount to almost 24 cents additional 
on bonded loans of thirty years which 
the city would have to float in event 
of municipal ownership. 

None of the committee so far has 
cared to discuss the proposed report 
in detail. Figures from the gas com- 
pany show conclusively, however, 
that since last May the production 
cost of gas has increased steadily 
and that during January the cost of 
production had mounted ‘to 79.5 — 
cents per 1,000 cu. ft. On that basis 
no dividends on the stock or the in- 
vestment could be declared and the 
February cost, which mounted to 
more than the gas sold for, forced 
the company to dip into its reserve. 


Appointments to be Made to 
Gas Defense Service 


During the present war the Secre- 
tary of War has been authorized by 
the President to make appointments 
to the various positions in the gas 
defense service, except those in the 
Washington office, without regard to 
civil service requirements. This is 
purely an emergency measure, and 
will be revoked as soon as the neces- 
sity has passed. 


Manchester Company Asks for 
Increased Rate 

The increasing cost in operating 
expenses during the last two years, 
together with the increase in the 
cost of fuel, oil and other com- 
modities entering into the manu- 
facture and distribution of gas, are 
termed as the reasons for the ask- 
ing of higher rates to consumers 
by the People’s’ Gas Light Com- 
pany, Manchester, N. H. The 
hearing which the public service 
commission will give the company 
on the increase rates proposal was 
to be held in the city hall build- 
ing Feb. 26. 

The announcement of the com- 
pany is that prices for its neces- 
sities have increased nearly 100 
per cent since 1916, or over $77,000 
since that time. These costs can- 
not be offset at present charges, it 
is pointed out, and the relief it 
seeks is by the increase. 

The company has not set any 
fixed amount in the advance. in 
price, leaving it to the commis- 
sion to establish. 
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Personal Notes 

















Eart J. MeNeEREY, assistant su- 
perintendent of the Lansing ( Mich.) 
Fuel & Gas Company, recently left 
Lansing to accept the superintend- 
ency of the Freeport (Ill.) Gas 
Company. 


Eart SMITH, superintendent of 
the Freeport (Ill.) Gas Company, 
has been transferred to Lansing, 
Mich., where he will assume the 
duties of assistant superintendent for 
the Lansing Fuel & Gas Company. 
The change was made at the request 
of Mr. Smith, whose home was for- 
merly at Lansing, and he desired to 
return there because his family are 
residents of that city. 


Wiuram McKetvey Marpte, 
aged sixty-six years, for twenty-eight 
years chief engineer for the Scran- 
ton (Pa.) Gas & Water Company, 
died March 20, at his home, 423 Jef- 
ferson Avenue. Mr. Marple had 
been an invalid simce 1913, and for 
the past year had practically been 
confined to his bed. He was born 
Dec. 7, 1852, at Wellsboro, Pa. He 
was a valued employee of the Scran- 
ton company for more than thirty 
years. Mr. Marple was a past presi- 
dent of the Scranton Engineering 
Club and a member of the American 
Society of Civil Engineers. 


James F. Cray, of Turners Falls, 
for the past six years salesman for 
the Greenfield (Mass.) Gas Light 
Company, has recently left for the 
Middle West, where he has taken a 
similar position with a large public 
corporation. 








Construction ;Notes 

















Construction of New Main at 
Tonawanda Soon to be 
Started 


With a continuation of the prevail- 
ing weather conditions, the Niagara 
Light & Power Company expects that 
its pipe line between the city of Ton- 
awanda, N. Y., and the Semet-Solvay 
plant on the River Road in the town 
of Tonawanda will soon be started. 
The main will be rushed to comple- 
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tion, after which the company antici- 

pates that the consumers will have an 

adequate supply of gas at all times. 

Luffer & Remick, Buffalo contrac- 
tors, have been awarded the contract 
for the construction of the line. 

The contractors will also have the 
job of putting a new line across the 
Ellicott Creek at Fremont Street. 
The gas company has made applica- 
tion to the State authorities for per- 
mission to put its main under the 
creek instead of over the bridge at 
that point. The request has not been 
acted on. 

Discussion at March Meeting of 
Engiand Indicates Promising. 
"ion in the Com- 

mercial Departments 
(Continued from page 325) 
dows when coming down the hill that 
he saw when going up. Mr. Wood- 
head brought out the fact that the 
show windows of gas companies 
were not always attractive, and that 
we might not be pleased to hear the 
remarks others passed about them. 

He also stated that the type of range 

to be sold was gradually changing, 

and now, in place of the cooker and 
small square range, the salesmen 
were selling cabinet ranges. 

Mr. Nute, of Fall River, spoke in 
part as to the critical condition that 
gas companies were in at the present 
time, speaking of the acuteness of 
the coal and oil situation. He said 
that if gas companies were able to 
get their supplies of coal and oil for 
the coming year that they would have 
the greatest business year since 1902 
and 1903, the time of the great coal 
strike. He said that the total coal 
supply for 1917 was 630,000,000 
tons, and that he was informed 
through war committees that this 
amount would not be increased in 
1918, and that the railroads and war 
manufacturers alone were credited 
with 100,000 tons of coal per day, 
and that if this was so someone 
would have to go without next year. 
Mr. Nute said that many of the gas 
companies came within one or two 
days of having to shut down their 
plants, and that some had to change 
from the manufacture of coal gas to 
the manufacture of water gas. Also, 
that here again we would find only 
75 per cent of the oil obtainable in 
1918, and that it was up to the gas 
industry to see to it that they do not 
go without coal and oil to take care 
of their demands before the cold 
weather sets in. 





Tue Two-Jos WorKMAN 


Mr. Buckminster, commercial 
manager of the Fall River Gas Light 
Company, said that people were mak- 
ing good money now, and that the 
return for their labor was greater 
than ever before, and that up to the 
present time there had been a con- 
stant increase in the commercial de- 
partments. 


Mr. Conklin, of the Massachusetts 
Lighting Companies, told of the way 
in which gas companies had sold ap- 
pliances in years passed for cost or 
below cost, and that they had trained 
their salesmen to believe that appli- 
ances could not be sold for any more 
than cost. He gave several reasons 
why appliances could be sold at a 
profit. 

Mr. Kidder, of the Newburyport 
Gas Light Company, said that the 
gas companies ought to increase their 
new business this year according to 
the increase in business in their re- 
spective towns, stating that the wage 
scale was never so high as at the 
present time. 

He told a story of one of the su- 
perintendents of the mills in New- 
buryport coming into his office and 
telling him about making his inspec- 
tion of the night shift at the mill and 
finding a man asleep. One hour later 
he passed by and found this man still 
sleeping. Again the third time he 
found the man still sleeping. Upon 
inquiring of the foreman why this 
man was asleep, he was told that the 
man was a loom fixer and when a 
loom broke he was called to fix it, 
and then returned to sleep again, as 
he worked during the day in a lum- 
ber yard. Mr. Kidder thought this 
man would be a ‘good prospect for a 
gas range. The next day he sent a 
salesman to see him at the lumber 
yard and sold him a range. This is 
one of the many incidences where 
one man holds down two jobs. 

Mr. Pettingill, commercial man- 
ager of the Woonsocket Gas Com- 
pany, said that it has been his ex- 
perience as a member of the exemp- 
tion board that the average wage 
was from 20 per cent to 40 per cent 
more this year than any previous 
time, and that only about 3 per cent 
of the city’s population was called by 
the draft, and that about 3 per cent 
enlisted, making a total of 6 per cent, 
and that this amount ought not to 
make any material difference in our 
sales this year, but that we ought to 
be able to increase our sales and at 
a profit. 
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Mr. Buttétfield, of Greéhfield, told 
of experiments he had made with 
gas burners and ‘his intérest in in- 
sulated ovens, and that he would 
have something to tell at a later 
period regarding these experiments. 

Mr. Hunter, of the Baltimore Ap- 
pliance Company, spoke interestingly 
of his experiences in profits and 
losses in the merchandising of gas 
appliances. 


Water HEATERS 


After the discussion of Mr. Ab- 
bott’s paper; a discussion. on. room 
heaters of the reflector type was 
opened by Mr. Hayes, of Fitchburg. 
Many of the manufacturers and com- 
mercial managers of the gas compa- 
nies took part.in this discussion. 

The following paper on “Water 
Heaters” was presented by C. Edwin 
Bartlett. at the February meeting: 

“To be assigned the subject of 
water heaters for a brief discussion 
is quite as gigantic and overwhelming 
a task as that given in a school his- 
tory examination: ‘Write a brief his- 
tory.of the United States in not over 
500 words.’ 

“Water heaters is a large topic, 
and in selectirig a particular phase of 
it to take up it is kept in mind that 
the’ mechanical construction of the 
heaters may be learned quite as well, 
if not better, from the excellent liter- 
ature published by the manufacturer 
as by the spoken word ; that installa- 
tion and maintenance are treated 
copiously in N. C. G. A. publications, 
and that to bring selling plans to New 
England would be carrying coal to 
Newcastle. 


First Catch Your Hare 


“In these times when every busi- 
ness is disturbed; when institutions, 
as firm in our beliefs as the Rock of 
Gibraltar, overturn in a night; when 
it would cause but a day’s wonder 
if even the famous Rock itself were 
to fly into ‘fragments; the water 
heater question revolves itself into a 
part, but a large part, of the gas in- 
dustry itself. 

“A famous, albeit there is reason 
to believe a mythical, convention of 
mice assembled to seek relief from 
a ‘certain dangerous cat,’ and a 
famous recipe for cooking a hare be- 
gan ‘first catch your hare.’ Gentle- 
men, the time is here to bell the cat 
and catch the hare. What woyld it 
profit us to know the intimate details 


of thermostats and whizzigigs if 
heaters were not going to be sold, or 
where would be the virtue in a sell- 
ing plan that was to go no further 
than the manager’s desk? 


SHORTAGE OF GAS AND SHORTAGE 
oF CasH 


“To even the most benighted lay- 
man it is no secret that this is the 
hardest winter in a hundred years, 
and that gas companies in some cases 
are facing a shortage of gas and a 
shortage of cash. The rising costs 
of manufacture and distribution are 
also common knowledge. That many 
difficulties beset the gas. man is free- 
ly admitted by all. 

“It is farthest from the thoughts 
of the speaker to assume or presume 
to. tell the gas man about the gas 
business. That may be left to the 
commissions. But taking advantage 
of the full and free partnership be- 
tween the gas man and peddler, 
which meant so much to the new 
business end of the industry, let him 
endeavor to lead the thought to-night 
toward the ‘Will to get water heater 
business.’ 


“Back in the days when our fath- 
ers were young, an inlet led from 
Little Egg Harbor through the Jer- 
sey beach .into the Atlantic. One 
wintry day a schooner sailed out of 
the inlet and headed up the coast for 
Sandy Hook. At dusk the wind 
veered into the northeast, the snow 
whirled down and the ocean raged 
about the craft so that the skipper 
had nothing to do but to go about 
and run back for the inlet. The 
gathering darkness, the snow, and 
the smother of spume as the boat 
raced along obscured the lights. 
Closer and closer to the shore the 
storm drove the schooner until, in a 
flash, the skipper sensed rather than 
saw the inlet light away off to the 
south’ard, and at the same instant 


the man at the bow gave ‘Breakers ° 


ahead.’. To anchor was impossible; 
to beat out to sea again?—she had 
been running for hours under a rag 
of a jib! Even to go about would 
be suicide. But one course remained 
—the skipper took it. ‘Stick to the 
ship, boys, till we hit the beach, then 
jump clear if you can!’ A black, 
curling, snarling mountain lifted high 
the stern. As if on skids the ship 
sped on the crest. The sound of 
breakers smashing on sands on either 
side of the ship warned the praying 
crew as they clung to the rigging 
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that the moment that wave went out 
under her bow the keel would strike, 
the vessel break asunder, and the fol- 
lowing crest either cast them on the 
beach or suck them to the depths. 
The wave went out under the bow. 
The ship wallowed and rose under a 
gentle swell, almost lost way, and 
with a grunt jammed her nose in the 
mud of the meadows and lay quiet- 
ly as at her berth. 

“To-day if you look at the map of 
New Jersey you will see an inlet just 
below. Beach Haven, and about 15 
miles above Atlantic City. It is 
called ‘New Inlet’ on most maps; on 
others it is called ‘Little Egg Har- 
bor Inlet.’ The same powers of de- 
struction that apparently were driy- 
ing that little craft to its doom on the 
sands were working at the very sands 
themselves, and during that stormy 
night had opened the way to safety. 


To-day the old inlet is closed. The- 


surf fisherman and the coast guard 
walk .dry shod where once the 
schooner went out to sea, while 
where the dry sands taunted her as 
she raced for shelter flows 20 ft. 
of water at low.tide, the best inlet 
on the coast between Sandy Hook 
and the Delaware Capes. 


THe Morar 


“That, gentlemen, is a long story 
and a true one. The excuse for bur- 
dening you with it, your imaginations 
have no doubt made clear before 
now. To those conipanies who have 
gone down or who have not the 
courage to stick, there is no use ap- 
pealing. Those who can’t, can’t ; and 
those who won’t, won’t; but to those 
whose minds are not made up, to 
those who waver, to those who, for 
reasons they cannot say what, are 
getting ready to jump, let us say, 
‘Stick to the ship.’ We are in a 
storm. Yes, and a bad one; but un- 
like the story we descry the new in- 
let. Like the storied one, it is being 
made by the same forces that are 
driving our craft. 

“When George Ade tells a fable 
the moral is not always what you ex- 
pect. While not aspiring to imitate 
George Ade’s masterly moral stories, 
the speaker wants to point our one 
moral or point to this story that may 
escape you otherwise. Those mari- 
ners had a ship to stick to. Have 
we? Only a few of us, but it is a 
source of comfort that the times are 
propitious for making one even while 
the storm rages. 
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Tue New Business DEPARTMENT A 
Prorit PRODUCER 


“When all is said and done; when 
the gas shortage sends one new busi- 
ness department on the rocks; when 
another is scrapped for financial rea- 
sons, and when others are cut down 
for one reason or another, it seems 
to the speaker that not one would be 
blasted if we could look the govern- 
ing power in the eye as a profit- 
maker instead of an expense. No 
merchant is closing down; no manu- 
facturer quitting. Why should a 
profit-making new business depart- 
ment quit? The foundation of ‘any 
business is profit, and when the new 
business department is summarized 
at the end of the year as ‘other in- 
come,’ instead of ‘expense promo- 
tion,’ the new. business department 
will be as sure as the meter reader to 
be with us. 


DISCHARGING MEN WE Have Br- 
GUILED INTo IMPROVING THEIR 
VALUE To Us 


“Permanency is essential to or- 
ganization, for without it we cannot 
obtain that necessary ‘esprit de corps’ 
or morale.‘ A salesman who has 
worked his head off for you for 
years, studied educational courses, 
and built up a goodwill for himself 
and you, is an asset and a human 
being, and not a machine that can, 
with impunity, be sent to the scrap 
heap at will. What must be the 
thoughts of the many good men who, 
as though they were contract labor- 
ers, have thus far been canned after 
we have encouraged them’ to study, 
to attend conventions, to improve 
themselves, under the implied assur- 
ance that we, on our part, would so 
manage our business that a little 
severe weather or financial stress 
would not find them shelterless? Re- 
place them? Sure! With what? 
What a tradition to hold out to our 
new material! What an encourage- 
ment to ‘be one of us’! This is the 
second time it has threatened, and 
in part happened, in four years. We 
can partly save it now, and abso- 
lutely prevent it again by the adop- 
tion of the methods your association 
has endorsed; which A. P. Post will 
shortly present in the N. C. G. A. 
Bulletin in a paper prepared for the 
convention which was to have been 
held last year, and which the speaker 
had the privilege of setting forth in 
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a paper before the Pennsylvania Gas 
Association in 1915, and has been 
advocating ceaselessly for years. 


CLINCHING A GAIN 


“The opportunity is here now as 
we sit together in this discussion to 
clinch for the gas industry a gain 
that would have taken ten years un- 
der normal circumstances. _ Gentle- 
men, are we going to let it pass? 
Can we? Dare we, in justice to our- 
selves and our interests, quit when a 
little effort will let us grasp the prize 
we have been seeking so long? 


SETTING-Up EXERCISES AND Ma- 
CHINE-GUN TACTICS 


“Does all this seem far afield 
from water heaters? Perhaps. So 
do setting-up exercises seem to bear 
little relation to machine-gun tactics. 
Water heaters, ranges, lighting and 
the rest are all, as we have said, sub- 
ordinate to the prime question that 
can now be left to discussion. 

“Some two years ago the speaker, 
within these walls, had the honor to 
address the New England Section of 
the N. C. G. A. on the same subject. 
At that time it was pointed out that 
if the ultimate end which we sought 
was ‘gas the universal fuel,’ the way 
to that end might be said to consist 
of four steps—lighting, cooking, 
water heating and house heating. 
That is true to-day. 

“Lighting you have to large ex- 
tent, cooking you have, water heat- 
ing is the present step, and house 
heating you will not get until rates 
are revised. Water heating, then, is 
the present consideration. How 


times and things have changed since 


that meeting in 1915! 


“Then, we know our fight with 
the coal stove was on economy. 
Then, we had to talk service, lux- 
ury, convenience. To-day—coal at 
$10 per ton or more, if you can get it 
at all! 


“Then, the country was just get- 
ting over a depression. To-day, the 
country prosperous and the Govern- 
ment about to spend billions among 
the people. 


“Then, the labor market glutted. 
To-day, every workman employed at 
high wages, and eager to buy the 
comforts he has had to deny him- 
self for years. Every home a real 
prospect. 
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SELLING ARGUMENTS ALMOST 
UNNECESSARY 


“Fhen, the rich and well-to-do em- 
ploying servants to attend their coal 
appliances. To-day, servants so 
scarce and arbitrary that a_labor- 
saving device has a real meaning to 
the wealthy housewife. 

“Selling arguments are to-day al- 
most unnecessary. Just imagine 
what would have been the fate of a 
prophet who would have. predicted 
three years ago that in 1918 gas 
water heaters, .yea, ‘Automatics,’ 
could be operated more cheaply than 
Coal stoves. To-day that i§ true, and 
will be true even when the gas rates 
advance, for coal is up, "Way up, and 
it will never come down appreciably ; 
at least, it never has. 

“And now for the market. If all 
the homes were already water heater 
users, then, indeed, were all this labor 
fruitless. Dry dinners are appropri- 
ate settings for statistics. Hear yea 
few! Sixty-two companies of all 
sorts in New England, large and 
small, high rates and low rates, re- 
ported in Brown’s for 1917 that they 
had 393,000 consumers ; that of these 
393,000 consumers, 225,433 had gas 
ranges and 63,165 had water heaters. 
Think of it! Fifty-eight per cent of 
your people had ranges, and but 16 
per cent of all your consumers had 
water heaters. ‘Have you any mar- 
ket ? did you say? 

“Dr. E. J. Catell, that delightful 
old gentleman who serves the city of 
Philadelphia as its statistician and is 
loved by every man within its bor- 
ders, tells a story that seems apropos 
of our conditions to-day. A certain 
rich man having entered Heaven, 
possibly through the ‘needle’s eye,’ 
was met by St. Peter at the Pearly 
Gates, and told that he could be 
granted one wish. He said, ‘Give me 
all the wealth in Heaven.’ ‘It is 
yours,’ said St. Peter. This transac- 
tion was within the hearing of: an 
Hebraic old peddler who was the 
next candidate for admission, and he 
had not missed a word of it. ‘Now,’ 
said St. Peter, ‘what will you have?’ 
‘Just give me a pack of goods and 
that man’s address,’ was his quick 
reply:” 

C. D. BOND, 
AcTING SECRETARY. 


Tue Massacuusetts Gas Com- 
PANIES report combined net earn- 
ings of subsidiaries for February of 
$289,089, a decrease of 16.06 per 
cent ‘over same month of last year. 

















How the Gas Companies Are 
Helping the Nation 














H. M. Bytessy, president of H. M. Byllesby & Com- 
pany, who has devoted his time to Government service 
since November, 1917, as a major in the Aviation Sec- 
tion of the Signal Corps, in charge of national recruit- 
ing, has been commissioned lieutenant-colonel in this 
service. re 


Cartes H. Tenney, of Springfield, Mass., head of 
numerous gas and electric lighting concerns in Massa- 
chusetts and New York State, has been commissioned 
a lieutenant-colonel in the Ordnance Department and 
called to Washington for expert service for the Gov- 
ernment. He was born in Everett in 1868 and attended 
the Chelsea High School. He began his business career 
with N. W. Harris & Company, bankers and brokers, of 
Boston and New York. Mr. Tenney then engaged in 
business in New York City as a member of the firm 
of Thompson, Tenney & Crawford, bankers. He then 
went to Boston and started the C. H. Tenney Company. 
Going to Springfield, Mass., several years ago he ac- 
quired an interest in the Springfield Gas Light Com- 
pany, and at the present time is president of the com- 
pany. ; 


Tue Pusiic Service Company oF NortTHERN ILLI- 
NoIs, in the April number of Public Service Lumen, 
announced that vacant land belonging to the company 
in all divisions, which is available for the purpose, may 
be used by the employees for gardening this season. 
There is a considerable amount of such land. In ad- 
dition to that which is part of the grounds attached 
to the plants and stations, not used for station require- 
ments, there are odd parceis susceptible of cultivation. 
All this will be listed by the superintendents. In mak- 
ing allotments, the size of plots assigned will be gov- 
erned by the acreage and the number of applicants for 
it. Employees are requested to file their applications 
with their immediate superiors who will transmit them 
to the superintendents, by whom decisions will be made 
before April 10. Employees who cultivated company 
land last year will be permitted to retain the same plots. 
It is Relieved there is sufficient land to supply all who 
want a garden space. 





Industrial Lighting a Field of Wide Opportunity 
that Presents No Obstacle that Energy and 
Intelligence Cannot Surmount 
(Continued from page 332) 


The incorporation of the column expressing the 
consumption of gas lamps in terms of watts is for 
the purpose of emphasizing the poor utilization of 
energy in the gas lamp and the consequent need for 
employing the gas lamp in the most effective man- 
ner in order to lessen the weight of this burden. Of 
course, on the other hand, gas is a cheaper form of 
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energy than electricity, as shown in the following 
table: 





TABLE II 
Cost of Gas Energy 

Price per Price per 
1,000 Cu. Ft. Kw.-Hr.* 
$0.40 $0.00248 

0.50 0.0031 
0.60 0.00372 
0.70 0.00434 
0.80 0.00496 
0.90 0.00558 

1.00 0.0062 
1.25 0.00775 

1.50 0.0094 

2.00 0.0124 


*Based upon gas of 550 B.t.u. per cubic foot. 


The low cost of gas energy in many cases far more 
than counterbalances the low efficiency of the gas 
lamp, but in industrial practice the differential in 
favor of gas lighting is seldom so great but that 
wasteful use of light is likely to more than over- 
come it. The careless design of gas-lighting sys- 
tems for industrial lighting is always absolutely in- 
excusable. 


The above table indicates the tremendous eco- 
nomic advantage held by gas as a form of energy 
if gas appliances are designed to approach electrical 
appliances in efficiefcy, convenience and adaptabil- 
ity. Electricity, being an expensive form of energy, 
must be sold upon the basis of “talking points”— 
advantages other than energy cost. Their “talking 
points” are best met, not by putting in the balance 
against them economy or other compensating advan- 
tages, but by so designing gas appliances and their 
accessories that the advantages now monopolized by 
electricity will be found to an equal degree in gas, 
when the “talking points” will dissolve of their own 
accord and leave the battle to be fought out on the 
basis of energy costs as shown in Table II. The 
extent to which this is possible differs in different 
appliances and uses, but it is at least a goal toward 
which the principal efforts of the gas industry should 
be bent. 


Utmizinc Exrectrricat DATA IN THE DesiIcn or Gas 
LIGHTING 


Returning to the question of utilizing electrical 
data in the design of gas lighting, it is worth noting 
that while specifications of “watts per square foot” 
are no longer of. much value on account of the wide 
differences in efficiency among different sizes of elec- 
tric lamps of the Type C class, such data are often 
found in older publications, and it is well to know 
that they are generally based upon the earlier Type 
B Mazda lamp, and a corresponding figure per gas 
may be obtained by dividing the “watts per square 
foot” by 20 to 25, giving the cubic feet per square 
foot. For example, if for a certain class of service 
1.5 watts per square foot is considered good prac- 
tice, 

1.5 1.5 
— = 0.06 to —-- = 0.07 
25 20 


cubic feet of gas per square foot will, with similar 
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teflectors, give similar results. Thus, a room 80 ft. 
by 120 ft. having a floor area of 9,600 sq. ft. would 
1equire 9.600 «— 0.06 = 576 to 9,600 « 0.07 — 672 
cu. ft. of gas per hour to obtain the required illumi- 
nation. 


Reriectors Not An INvoLvep ProsLemM 


The question of reflectors is by no means as in- 
volved as one might think from a survey of the nu- 
merous styles on the market. This will at once be 
apparent from the fact that porcelain enamel, with 
which most metal reflectors are finished, the distri- 
bution of light practically depends upon the width 
of the opening and the height of the light source 
above the opening. For example, in a reflector with 
a 12-in. opening and a light source 1 in. above the 
bottom of the reflector, it makes no difference what 
the shape of the reflector may be, the light distribu- 
tion will practically not vary. All selling talk re- 
ferring to “scientifically designed” shapes in porce- 
lain enamel reflectors is pure buncombe. The shape 
has practically nothing to do with it. The only sig- 
nificant differences among porcelain enamel reflect- 
ors are the two dimensions referred to above. 

There are for all practical purposes but four im- 
portant types of reflectors for industrial lighting: the 
flat cone, the dome or shallow bowl, the deep bow! 
and the angle, illustrated on page 48 of the hand- 
book of the industrial commission of Wisconsin. 
The first gives a distribution similar to that of the 
flat reflectors used with gas arc lamps. The third is 
substantially the same in distribution to the deep 
Lowl factory reflector furnished for the No. 20 Reflex, 
except that the latter furnishes. about 20 per cent of 
its light above the horizontal to relieve the dark ceil- 
ing spaces which form the greatest shortcoming of 
metal reflectors in general. 

The fourth or angle type is little used with gas 
lamps except for the smaller units in connection with 
local machine lighting. The cases in which angle 
reflectors are desirable for the general illumination 
of open work spaces are rather few and not particu- 
larly important. 


DETERMINING Gas-Lamp REFLECTOR TO USE 


The shallow bowl or dome reflector is very com- 
monly used. Its only advantage over the flat cone is 
slightly higher efficiency, particularly in small 
spaces. It has the serious drawback of exposing the 
light source and is really a very crude, ineffective 
lighting device. Its only advantage over the ‘bare 
unshaded lamp is in efficiency of light distribution. 
Recently it has been modified by fitting a silver- 
plated cap over the lower part of the lamp bulb, con- 
cealing the light source and at the same time reduc- 
ing the downward light from the filament upward 
to the main reflector. 

In general, any salesman with any eye to propor- 
tions ought to be able to determine without difficulty 
what sort of metal gas lamp reflector will correspond 
to the reflectors illustrated on page 48 of the hand- 
book. 

Glass reflectors. where permissible, are better than 
metal and a sufficiently wide range of types is avail- 
able for the No. 2 and No, 20 Reflex lamps. The 
opal types are preferable and nearly equal in effi- 
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ciency to the prismatic. ‘Mirror glass reflectors are 
useful.in a very few highly special cases. Usually 
the metal reflectors are preferable. The only advan- 
tage of the mirror glass is efficiency, and against this 
must he charged fragility, rapid déterioration and 
high cost. 

Indirect lighting, where desirable, is better and 
more cheaply accomplished by dense semi-indirect 
bowls than by the totally indirect types, except 
where glass bowls are out of the question. Indirect 
lighting is far from the panacea for lighting ills 
which many seem to think it. 

Generally speaking, the practice recommended in 
the handbook is one that may be easily followed by 
anyone with a reasonably strong inclination to in- 
form himself on the subject of industrial lighting, 
and lighting systems planned in conformity with the 
rules will agree with what is commonly accepted as 
good modern practice. Even the best practice, how- 
ever, falls far short of what is being done in other 
classes of lighting, and industrial lighting must still 
be regarded as in a very crude and undeveloped con- 
dition. The best that can be said for the best recent 
practice is that it is infinitely better than what pre- 
ceded it. 

The many problems which arise out of peculiar 
and unusual circumstances call for a rather exten- 
sive knowledge of illuminating engineering practice 
and a great deal of common sense and trained ca- 
pacity for observation which can only come from 
wide reading and broad experience. Unless gas com- 
panies are prepared to encourage men to become 
really proficient in the practice of illumination, they 
had best leave the field alone, for their efforts will 
prove unsuccessful. 

The aggressive work of the factory-lighting field 
will develop a demand for a wider range in sizes and 
styles of gas lamps. This, however, the lamp manu- 
facturers can meet without difficulty when the need 
arises. Industrial lighting is a field of wide oppor- 
tunity, hedged about by not one single obstacle that 
brains and energy cannot surmount. 





Each Condition in Furnace Operation Must be Ser- 
ved by a Brick Made to best Serve the Purpose 
the Furnace is Intended to be Used For 
(Continued from page 316) 


Silica brick consists of crushed quartzite mixed with 
a suitable binder of slaked lime, moulded into desired 
shapes, dried and then fired to convert the mixture into 
a mineral complex which possesses desirable properties 
for furnace construction. The desirable properties are: 

(1) Ability to withstand sudden changes of tem- 
perature without cracking or disintegration. 

(2) Refractoriness at the highest temperature em- 
ployed in the furnace. 

(3) Resistance to the attack of products of com- 
bustion. 

(4) A regular and not excessive coefficient of ex- 
pansion. 

The silica is the skeleton and the lime is the binder. 
Upon firing a lime silicate is formed which is more fusi- 
ble than silica, and which binds the particles together. 
The more lime that is used, the more easily will the brick 
fuse at a lower temperature. Since the formation of 
lime silicate is aided by intimate contact of lime and 
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silica, hence the smaller the particles the larger will be 
the stirface exposed per unit volume and the greater the 
amount of lime silicate formed. One method of obtain- 
ing a minimum of voids and surface of silica is to mix 
two sizes of silica, one about one-half the size of the 
other. Such a procedure also reduces the lime bond 
necessary. 

Fenner, of the Geophysical Laboratory at Washing- 
ton, has investigated the transformations occurring in 
silica at elevated temperatures, and found that: 

(1) The change from alpha to beta quartz occurs at 
575 deg. C. and is rapid and reversible. 

(2) The change from beta quartz to tridymite occurs 
at 870 deg. C., and is very sluggish and also reversible. 

(3) The change from tridymite to ‘cristobalite occurs 
at 1,470 deg. C., and is very sluggish and also reversible. 

The specific gravity of quartz is about 2.66, that of 
tridymite and cristobalite 2.27 and 2.33, respectively. 
Thus the tridymite and cristobalite are lighter than 
quartz, from which they originate. This explains why a 
silica brick expands upon being fired: In firing silica 
brick the change that occurs is from quartz to cristoba- 
lite mainly, but this change takes place very slowly. 
When all the quartz has been changed to cristobalite 
the change in volume is complete and no further ex- 
pansion takes place. 

Seaver has shown that brick made from Barbaroo 
quartzite and burned for forty hours at 1,540 deg. C. 
had about 77 per cent of the quartz changed to cristoba- 
lite. A second and third reburning at the same tem- 
perature for forty hours extended the change from 
quartz to cristobalite to about. 83 per cent and 84 per 
cent, respectively. The expansion in the brick intended 
for by-product coke over silica is % to 7/16 in. per foot, 
which is the change from pure quartz to wholly cris- 
tobalite. 


Frrtnc LIMITATIONS 


Ross cut 2-in. tubes from silica brick made from the 
principal quartzites in this country, and fired them at 
1,400 deg. C., 1,450 deg. C. and 1,500 deg. C. He found 
that the porosites decreased, the volume expansions in- 
creased, and the specific gravities decreased with treat- 
ments at: the temperatures noted above. The Penn- 
sylvania and Wisconsin quartzites that. had reached 
equilibrium .upon firing at 1,500 deg. C. showed very 
small changes as compared to the same materials fired 
at 1,450 deg. C. 

Thus it is clear that unless silica brick are fired above 
1,470 deg. €. to complete the change from quartz to 
cristobalite, there will always be a residual expansion 
in the brick when subsequently heated in furnace opera- 
tions. Such expansion will result in the formation of 
cracks in the walls of the furnace or retort that may be 
very serious. 

From the results of the tests on the volume changes 
in silica brick, Ross believes that a fairly accurate and 
rapid determination of the completeness of the volume 
change and the firing temperature can be made by tak- 
ing the specific gravity of the brick. ; 

The methods proposed by Ross for volume, porosity 
and specific gravity changes are as follows: 

Volume = Wet weight — suspended weight. 
Wet weight — dry weight 
Wet weight — suspended weight 
Specific gravity = Dry weight 
(Wet wt. — susp. wt.) — (wet wt. — dry wt.) 


Porosity = 
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“The range of porosities observed are between 22.64 
per cent and 31.96 per cent, and indicate what is likely 
to be found in industrial practice.” The specific gravi- 
ties of all bricks tested by him lay within the limits of 
2.66 and 2.27, which are also the limits between raw 
quartz and tridymites. Since the specific gravities of 
tridymite and cristobalite are 2.27 and 2.33, respectively, 
there is ample range to designate those bricks which 
have been fired at a high enough temperature, and to 
fix the quality of the material. The tests proposed by 
Ross are simple and may be made rather rapidly. 





Gas Demonstrates Marked Superiority in 
Tempering Saws 


Among the largest saw manufacturers in the country 
are Disston at Tacony, a suburb of Philadelphia; Sim- 
mons Company, of Fitchburg, Mass.; Atkins, of In- 
dianapolis, Ind. ; Bishop Saw Company of New Jersey; 
Thompson Saw Company of New Jersey, and the Fulton 
Saw Company, of Cicero, Il. 

At.the beginning of saw making secrecy surrounded 
every process performed, and while the industry is the 
very reverse of unprogressive, it yet retains a strong 
flavor of conservatism, declares E. J. Caspers in the 
April issue of Public Service Lumen. To illustrate this 
it may be said that one of the concerns mentioned on 
the foregoing list has been in business for sixty years, 
and has men on its payroll who have been there since 
the start. A good many have served fifty years. This 
particular company does not discharge men for ineffi- 
ciency. If the individual does not fit in one job he is 
moved to another. 

Crucible steel is used for the high-grade saws and 
open-hearth steel for cross-cut and hand saws. Al- 
though, of course, saws of various sizes for diverse pur- 
poses. require some modification of the several stages, 
in general the journey of a saw from its beginning as 
an ingot to the finishing ‘point is much the same. After 
leaving the oven it is submerged in oil at a high tem- 
perature, and then is cleaned with sawdust. By way 
of the buffing machines the saw goes to the grinding 
room, where emery wheels automatically grind the teeth, 
a dozen or more wheels working at the same time. In 
the straightener, which is held at a temperature of about 
900 deg. Fahr., the saw is pounded with a cross-face 
hammer. Cross-cut and hand saws go through the 
same operation which secures flexibility. Limberers and 
straighteners to fit the saw are used. 

The tempering of the saw is really the vital opera- 
tion.. Wood and coke have served as fuel and also oil, 
and of late years electricity has had a part. The use 
of gas for the purpose is comparatively recent. The 
engineers of the Public Service Company of Northern 
Illinois designed for the Fulton Saw Company, of 
Cicero, a hardening furnace to be run on that fuel, 
which in practice has proved completely successful. 
The hearth is 10 ft. x 6 ft. x 3 ft., with interlocking tile. 
The flame is directed under the hearth, thus eliminating 
the moving of the saws. No trouble is experienced in 
holding the oven at the desired temperature, which is 
nearly 1,700 deg. Fahr. Preliminary work necessary 
with other fuels is saved. This furnace will take a saw 
60 in. in diameter. 

The Fulton company formerly used crude oil as fuel. 
Gas has eliminated all the trouble that is experienced 
with oil. 
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